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Grounded in 


Experience But Not Yet a Science 


BY JOSEPH 


NDENIABLY, the earlier applications of heat 
treatment to metals were developed through trial 
and error. While it may seem from a review of 
the exactly formulated methods now followed in routine 
heat treatments that a scientific basis had been reached 
for the explanation and prediction of the results of heat- 
ing and cooling the metals, especially steels, upon their 
structure and properties, the fact remains that our formu- 
lations are based upon much experimentation and upon 
mathematical theory. Until we 
know more clearly the mechanics underlying the constitu- 
tion of matter, particularly the thermal principles, we 
shall hardly reach a strictly scientific basis for any opera- 
tions that deal with those mechanics so directly as do the 
operations in heat treating. 


little exact science or 


Case Similar to Colored Glazes in Ceramics 


ESIDES, the finer touches of real artisanship apply 

in many special treatments, as in the case of tool 
steels and special new steels, and on larger masses and 
complicated shapes in the more ordinary steels as well. 
The case is similar to that in the production of colored 
decorations and which 
science is able, through chemistry, to duplicate in a defi- 
nite quality. But how shall we 
matchless beauty of the glazes and enamels of Kang Hsi 
or Chein Lung, for these were the products of the clever 


glazes in ceramics present-day 


ever again attain the 


craftsman favored by friendly hills where he selected his 
materials. Shall we ever know those mixes? 

As did this ancient artificer in the porcelains, so the heat 
treater, in spite of his superior sources of information, 
must refer to the “log” book of his trade and see what has 
been done on similar work in the past, improve the method 
as he can, and, above all, keep a careful record of both his 
work and its results for future reference. He can trust 
best his own experience. He cannot, without experience, 
predict or formulate a process. He cannot, without re- 
serve, use the experience of another. This, of course, does 
not refer to routine treatments that are well worked out, 
for almost anyone can do these; they are neither art nor 
science, but simply formulas to follow. 


Rate of Cooling a Vital Factor 


HILE we know some of the essentials of the theory 
of the reorganization of metal structures when 


heated and cooled, knowledge of the subject is broadening. 


*Pittsburgh. 


MILLER 


From a large amount of experimentation it seems now to 
be fairly well determined that the point at which trans 
formation in the metal (steel) structure takes place is 
determined by the rate of cooling. It is not a fixed point. 

Also, it is indicated that certain microstructures hereto- 
fore thought to represent definite states of the metal are 
in reality different simply in fineness of structure; that is, 
if enough steps are taken in producing the differences, the 
change is a gradual one from a coarse to a fine structure 
of the same characteristics. 


Thus on the one hand a troublesome variable is intro- 
duced in the process, while on the other we are taught to 
study more carefully our technique in the use of the micro- 
scope. These two developments are merely an indication 
of others on the way. Better than ever do we recognize 
the incompleteness of our present information. The facts 
that we need to know are very imperfectly understood, and 
it may be a long time before they are understood. 

The limitations that surround the treatments of large 
masses are particularly a hardship to the heat treater. 
Experimentation on pieces of large size is expensive. 
Also costly work may be destroyed by wrong treatments 
and for these reasons progress is slow and results are not 
broadly published. Those in metallurgical charge of such 
work are wary in its doing and wary in what they say 
about it. Each approaches a new job with his records of 
former work before him and deviates as little as possible 
from what he has known to be successful on the nearest 
similar job. The successful conduct of such heat treat 
ments is an art of the highest order. 


X-Ray a Decided Aid 


N additional aid to the heat treater is the X-ray, for 
A with it we may sift out and observe a little 
more clearly the ultimate structure that is being trans- 
formed. This seems, so far, to have best application to 
treatments in connection with cold working, which at pres- 
ent give rise to some uncertainties. Just how much those 
incertainties are due to heat treatments and how much 
they may be due to imperfections and variations of the 
stee] itself is more difficult to determine than in similar 
with larger pieces not cold worked. How- 
ever, it is certain that the field of adaptation of heat treat- 


ments and cold working properly combined for superior re- 


compli ations 


sults has hardly been explored beyond the range of wire 
sizes. 


513 








= 


914 


Heat Treating Aluminum Alloys 


Recent Progress Has Been Rapid—Views on Theory of 
Quenching and Aging—Uses of Heat-Treated 


Aluminum and Alloys 


ANDERSON, D. SC. 


the solid solubility of one constituent (the solute 
n another (the solvent) is increased considerably by r 
ng the temperature. Precipitation on aging is accompa! 
strength, elastic 


is the cause 


limit, and hardnes 
of these and other chang‘ 


ind precipitation 


e\ theories have been advanced to explain why pré 
ation should cause hardening and other changes, 
these cannot be taken up here. 
Precipitation Involves Two Processes 
\ ! rk by Gayler and Preston indicates 
rom solid solution entails two processes: 
Re the ed metal f1 4 
n ed by the p i. 
r f é nd » 2 gu tion [tt 
| +}5 
, These two processes probably overlap. These invé 
lr t tors also find that the parameter of quenched-and 
ged duralumin is measurably less than that of the an 
ealed and slowly cooled alloy (which latter is the sam: 
luminum). In other words, the solution of 
iminum is attended by a (small) contraction 
we num lattice That this lattice disturbance 
! ecipitatior shown by the broadening of tl 
he X-ray spectrum. Hardness is therefore said 
to be due to distortion of the matrix by the precipitatio1 
= Moreover, f highly dispersed particles Maximum hardness ha 
+ Se p isly been ascribed to a critical dispersion of th« 
I rhea nee nitated articles 
_ rh d solubility of many metals in aluminum as af 
_ , te yy temperature has been thoroughly investigate 
na tw! ! rmation made available by recent research ha 
Theor 1f Quenching and Aging Heat Treatment * ene we WaUee me the development of alloys =" 
better understanding of the heat-treating processes. Th 
H 1 ust tec] ipplication of dilatometry to the study of aging has beer 


derable attention recently. 
finnealing Governed by Certain Principles 


lt us | PRIN! IPLES governing the annealing of cold-worked 
I ent ger iluminu 


im and 





id aluminum alloys are the same as thos« 
ngt applying to metals in general. The object of annealing 
ni ed by aging ld-worked metal is ordinarily to effect softening so that 
material may e subjected further deformation. 
Thus, « mercial aluminum is furnished in the form of 
lead-soft circles for utensil drawing and as sheet and 
rming and stamping. The demands of consun 
minum ne¢ capable of resisting severe cold ’ 
rawing pera ms have become increasingly severe. Con- i 
equently, the uminum sheet mill operator has had to pay : 
pecial attention to the control of his annealing methods 
ing tur' h sheet to grain-size specifications. 
Continuous Annealing for Aluminum Metal 


Continuous methods 


. 
of annealing have been developed 
n recent years for aluminum circles, sheet, and coil. Con- 3 
nuous, or so-called flash annealing, has been found ad- “va 
) 
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vantageous. 


With this process, individual pieces (or 
pieces stacked a few high) are passed through a heated 
chamber at such a rate of speed that the metal is exposed 
to the heat for only a short time. 
practical and simple with continuous annealing. In mass 


Grain-size control is 


(bulk) annealing, the question of stacking has received 
much attention with a view to permitting uniform and 
thorough circulation of the heat. Load temperatures ars 
rrelated with furnace temperatures in mass annealing. 
lime and temperature of exposure in annealing are now 
sely regulated. Mass annealing has been replaced to 


msiderable extent by continuous methods. 


Quenching Heat Treatment for Alloys 


\ J ARIOUS aluminum alloys possess only ordinary m« 
chanical properties as rolled or cast, but they can bs 


heat treated to yield a wide range of properties. The ten 
le strength obtainable in some alloys by heat treatment 
is nothing short of remarkable. This also applies to the du 


tility and hardness. There has been considerable devel: 
ment of recent years in special aluminum alloys to be heat 
treated, both for cast and wrought manufacturers S 
far, in alloys for working, nothing has been brought 

that excels ordinary duralumin in all-around mechanical 


properties and usefulness. 
Leading Proprietary Alloys 


Most of the aluminum alloys used for parts to be heat 
treated contain copper or magnesium silicide, or both 
{mong the alloys claimed to be proprietary may be men 
oned the following: Lautal, Carbium, Almelec, Scleron, 
Montegal, Aldrey, Constructal, 25S, and 51S. Lautal has 
attained considerable use abroad for both cast and wrought 
parts. The nominal composition is 94:4:2 aluminum-cop- 
per-silicon. Aldrey, also known as Wire Alloy No. 3, is 
typical of the compositions which have been developed 
abroad for use as cable for electric power transmission. 
This alloy contains 0.4 per cent magnesium, 0.5-0.6 per 
cent silicon, 0.3 per cent iron, and the remainder alumi 
num. There has been an influx of special heat-treated 
alloys for cable conductors in Europe. Mention should 
be made here of so-called Alclad. 


\lelad consists of duralumin sheet coated with a thin 


layer of pure (Hoopes) aluminum. The material combines 


the good mechanical properties of duralumin with the 
corrision-resisting qualities of pure aluminum. 

In the case of casting alloys, the following may be 
mentioned: 95:5, aluminum-copper: 95.8:4:0.2, aluminum- 
copper-magnesium, 94:5:1, aluminum-copper-silicon: 88.5:- 


10:1.25:0.25, aluminum-copper-iron-magnesium: and 92.5: 


Dr. Robert J. Anderson 


OR many years Doctor Anderson has been an investigator of 


aluminum. 


days as well as with other branches of the non-ferrous industry 


He is the author of numerous technical articles and papers, and 


of a book on aluminum. 


he has given in the accompanying article a review of recent de 
velopments in the rapidly expanding field of aluminum alloy heat 


treatment, as well as some ideas as to the future 








As usually supplied, 


He has been identified with 


At the invitation of THI 


4:1.5:2, aluminum-copper-magnesium-nickel. The fore- 
going are nominal compositions, the alloys being made 


from aluminum containing say 0.2 to 0.3 per cent silicon 


and 0.3 to 0.6 per cent iron. 


While many aluminum alloys are suitable for the pro- 
duction of cast or wrought parts to be heat treated, the 
uulk of present commercial requirements can readily be 
met with a relatively few compositions. One reason for 
.e large number of alloys which have been developed lies 
in the attempts of competitors to get around patent claims 


] 


There is a demand for alloys to be used in castings 


production, which, without quenching heat treatment, will 


age spontaneously to yield enhanced mechanical proper 


es pome de eiopme! work has already been done in 
this direction. A wider field could be found for aluminun 

] wala: hicl wld 
alle castings vs could developed which would 
harden and rengther i ntial simple alr aging 

ratew davs r by W n iture fe ne I i ew 
t I ite. is 


ARLY equipment used for heat treating aluminum 
alloys was generally crude, inefficient, and poorly 


; 


irnaces designed for steel 
reating were used. Today, with a more comprehensive 
inderstanding of the theoretical aspects of aluminum al 
y heat treating, furnace equipment is designed to meet 
the special requirements of the operations to be carried 
out. Various types of heating equipment are still used 
n practice for annealing, soaking, and aging processes 
Irrespective of the design of the equipment and method 
of heating, the chief requirements are accuracy of tem- 
perature control and uniformity of heat distribution. 

In the writer’s opinion, the supremacy of electric heat- 
ing can hardly be questioned except on the grounds of 

t ‘ tallation and power operating costs. These 
higher costs may be outweighed by several advantages 
not obtainable with other methods of heating. The writer 
prefers electrically heated and automatically controlled 
equipment for annealing, soaking, and aging processes, 
semi-continuous) are be 


Car-ty pe irnaces (batch or 


¢ 


avored over the older pan-type furnaces for the 
In the case of continuous 


ing 
mass annealing of aluminum 
pment for annealing sheet and circles, the usual 


equ 


construction involves a continuous moving belt or con 


vevor made of woven wire screen or separate wires, 01 
bands, driven by variable speed mechanism. Such a bel 
nasses through a relatively long chamber of restricted 


height 


The continuous coil annealing furnace is a recent 


from its early 
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velopment of importance. In the operation of this, alum- alloys have come in the transportation field, including 


( s unwound from a drum, passed through the aircraft, motor cars, trucks, and buses. Interesting us« 
ber of the furnace, and wound up at the other have been made of heat-treated alloys in the constructior 
\ similar furnace has been developed of street railroad cars, steam railroad passenger cars, an 
num f parts of locomotives. Certain of these applications a1 
n the experimental stage. Substantial increase in the u 
Continuous Electric Furnaces Preferred of heat-treated aluminum alloys is seen in the moder: 
Lilt tendency to save weight and increse speed in all kinds 
to tl ench transport. For highly stressed parts, the unheat-treat 
! sto Contin- aluminum-alloy casting has passed out of the pict 
nit. cast Increasing use of duralumin-type alloy sheet and shay 
‘ fF thy s seen with the tendency toward all-metal construction 
reraft, while the modern Zeppelin-type ship could not 
built without the use of this material. 


ng ! e tl heat treat Future Trend Outlined 


f { ire ised ¥ T is significant to the future business welfare of met 
I producers and manufactures that the heat treatme: 

aluminum alloy parts is not only here to stay, but 
heat causing radical departures in practice. While possil 
tortioy n future developments are difficult to predict, the writ 
at the progress of the past will be overshadow 
ntace nn mai? in the next ten years. The number of alloys for uss 

.eat-treated manufactures will doubtless increase. It 

quite unlikely) that these alloys will be found accidenta 

ses Which Heat-Treated Alloys Are Put but rather will be developed by systematic research. Al] 


. i with more alloys available, it will be possible to sel 
reatment process« as ay = . e r 
| ‘pe Ae pe ES: material especially suited for particular purposes. TI 


at-treated structural shapes and forgings 
xpected to increase greatly. 
tel oe With the development of heat treatment and new allo} 
a the future a large proportion of the aluminum-alloy 
s castings consumed by the engineering trades will be of 
nd nz . the type once regarded as special, namely, special compo 
roduction of sition and heat-treated. Heat-treatment plant is now a 
} er mechar ecessary adjunct of the modern aluminum alloy foundry 
now used f Commercial heat-treatment plants are being called on t 


ngil es whet t was for heat treat aluminum alloy parts, both cast and wrought 


nu illo: it a If the price of aluminum should be reduced appreciabl; 
re 1 ! g mpe there would be a large increase in the use of heat-treated 


aluminum alloy manufactures, particularly in competitior 


Correct Wrapping Prevents Spots on Plated Ware 


W ea ite t! 4 rica ting, (c) the application of a thin film of a grease, suc! 
> Societv at the Burea f Stand natrolatum. to ¢ 


ireau i and aS petrolatum, to the lacquered surface, and (d) the us¢ 


tain if wax paper for wrapping. 
H Stain spots are caused by acid or a chemical con 
ir P 5 uu of pound absorbed in minute cavities in the metal during the 
plating proces In a humid atmosphere, these chemicals 
nde! absorb moisture and exude upon and stain the surface 
UI ty Alkaline substances are especially difficult to remove fron 
t hat the metal, once it is there, and it is not practicable t 
ppe phid eliminate alkaline substances from the cleaning and 
I ers rt ne tall lating solutioz 
! Sometimes porosity of the metal may be reduced by a 
. rregular are ISU th a hange in pattern or in casting conditions. No method of 
the cent nsing or neutralizing was found entirely effective t 
growl! lean the surface; baking at high temperatures befor: 
I i I lacquering 1s sometimes helpful. 
I i r torn I The two most effective remedies are to induce the 
n eve! nute ic] ction by exposing the articles to a high humidity before 
ma m rubbe1 final finishing, or to use a lacquer which retards spotting. 
r or cal rd cartor rT Phenol-condensation lacquers are less permeable to mois- 
) ¢ ! r from the sw ture than nitrocellulose lacquers, and are also more effec- 


pot tive in retarding stain spotting. 
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A Year’s Progress in Steel Treating 


From the Viewpoint of the Testing Engineer—wNitriding, 
High-Test Iron, Bridge Wire and Gas 


Carburizing Among Features 


BY H. F. MOORI 


HE testing engineer is not among the pioneer work piece, and a wide range of possible heat treatments of the 
ers in heat treating. His viewpoint, then, is that of re without much disturbance f the surface hardness 
one who observes tendencies as to general agre: eem t be features f the nitriding procs which will 
as to theory and technique among pioneer workers, render it very valuable to the maker of steel parts which 
the tendencies to the formation of “current practice” have to withstand abrasive action 

heat treating. What further possibilities (and limitations) of the 
ocess will develop a is used in practice are matte! 

General Agreement Exists as to Principles ee Seah a 1] tee] 

ne nterest » al isers f eel, 


\n outstanding feature of the past year has been the 
ndency to a fairly general agreement as to principles idvances Made in Heat-Treating Gray oe 
treating, especially heat treating of iron and .* AST iron foundrymen seem to have awakened to th 


+ 


Cal 


\n excellent example of this is seen in the stat possibilities of their product This was shown by 


ent of “Pr ait _ > , i Tin ne . ' 599 . 
nt of “Principles of the Heat Treatment of Steel” pn a special session of the American Foundrymen’s Asso 


red by the metallurgical staff of the United States Bun ciation in April [THe IRoN AGe, April 18, page 1072}, 
eau of Standards and issued in the Transactions of the devoted to high-strength cast iron, and by the symposium 
\merican Society for Steel Treating. In the 90 pages of ’ ist on at the meeting of the American Society for 
= pamphlet there is presented a concise statement, in Testing Materials in June [THE IRON AGE, July 4, page 6]. 
telligible to the beginner in the study of heat treatment Heat treatment and alloving f grav cast iron have 
Of course this statement, like all similar ones of physical een f i ipable of giving a much better structural 
laws” is not to be regarded as final, but the fact that naterial than the ordinary gray iron of former days. The 
such a statement can be made is evidence not only of the r tructure-weakening flakes of graphite found in or 
skill of the authors, but also of the growing degree of linary st iron can apparently be induced to take unto 
stabilization of ideas on the subject. thems ves more globular and less damaging forms. Of 


alla she Ae . : urse, this has been possible by the malleabilizing proce 
\ itridin 5 a Si inal f P ‘eC ig j e ‘ 
d ‘ eat . 1 

s £ ure vr a long time, but heat treatment by other, and quicker, 


A NOTHER outstanding feature of heat-treating prog nethods give promise of usefulness, although their useful 


ress during the year is the develonment of the 1 ness and limitations are not yet clearly defined 
triding process for hardening the surface of steel Che , ; a = 
yer of hard material produced by current process¢ Ges Carherising » Tempting ii 
ems to be very thin, and the use of the proce f Progress in ise carburizing, a seen by the testing 
engthening steel parts seems not to have encroache: engineer, has been mainly along the lin of improved 
erlously as yet on the field of the case carburizing pro technique, and in the development of gas carburizing. Gas 
However, surface hardness without distortion of a irburizing, in which ther no need of expensive and 
: frequently-renewed carburizing boxes, is indeed a tempt 
. Ur Po a lacie ne field fon tudy The neces f heat treatment of 


Prof. H. F. Moore 


N authority on fatigue testing, Professor Moore is widely 

> { ' 
known among steel treaters and materials engineers. At 
the invitation of THe [Ron Act . he has reviewed in the accom 
panying article the more recent events in heat treating steel. He 
is a past-president of the American Society for Testing Mate- 
; ; ee 
rials and active in the work of the American Society for Steel 
Treating, as well as in research organizations and other technical 


societies. 
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irburized steel pieces, is more and more being recog 


The year has not passed without some costly lessor 
and the fields of carburizing, nitriding, and of heat Perhaps the most dramatic of these has been the tro f 
ating without alteration of chemical content are grad- bles which have shown up in heat-treated wire for cable 

ning ined Evidently here is a field requiring much study, with th 


, 


possibility of the emergence to prominence of new f 


Lal 


tors which may weaken steel. The writer has heard 


1D DT 4 gf) f “2 an lain pari several conflicting theories of the cause of this trou 
ROGRESS in the field he reating plain carbon 

' 4 4] with wire for he 
a) eels ha Heer ess e¢ 


‘ular. but the vr cables, is not going to advance ar 

cA CALs t Urit ic : 

treating 1 Ce es and of measurement theory, but to urge that the progress of the investigat 
rane stead -d. The behavio1 f this trouble, an investigation carried on by a nun 


be close L\ watched by every steel treat 


laity iaiiealaaiaieilieases Future of Tungsten Carbide 


progress would be com 
thout a mention of the appearance of the new 


ingste! irbide, as a cutting tool although this 


is n 
steel at all It was several years ago that Rosenha 
addresses predicted the development of 
tungste1 rbon alloys along lines roughly parallel t 
Designers Using Steel Must Know Heat Treating ; . =i 
velopment of the iron-carbon alloys. The tungster 
( I } Y ‘ Y ‘ 


w used are a cutting-tool material rath« 


in a structural material. What the future will bring 
The di n and ¢ gr enst interesting uncertainty. 
£ £ I tar I Io the work and prospects of the steel treater th 
! I words of E. E. Slosson, spoken to the industrial chemist 
f ! ire very true In this field the progress of the past, i 
nt n tead of discouraging the hope of future progress, ind 
f t that tl ites numerous opportunities for it. In the field of hea 
i treat t tment “there are as good fish in the sea as ever ha 


Navy Uses Color Markings for Identifying = a es F 
Metals aot ote ig tp ict 





{ ‘ ! ne “ 1) : ; 
Q Q Catalor B Reds W Ste reat 
. — desig : ari ae a rahe 
king i ( ot y WW} St, | t-treater 
! t , no ' | St Gi finished 
f \ Cy ; HG. heat-treatet 
WI s Grade W, semi-finishe 
~~ a 
i per ne 
S , nell 
t S ( ( é finished 
Hh leat I Ste ( S, semi-finished 
é ‘ | S ( B, bolt-mater 
v, witl i pe l 
. } t! S ‘ A old-rolled 
These colors have been used by the Navy for about 
; fifteen years and presumably will be adopted by all de 
, partments and establishments of the Government afte1 
. the 1 iance of the sheet of the Federal Standard Stock 
Latalog 
This method of identification, which represents a step 
in the simplification and standardization program of thé 
Government, may be found applicable, by industry, 01 
ervé basis for a similar program. 
5 ( Austenitic chrome-nickel steel has been used in Eng 
> | ae ; nd for numerous seaplane parts. Cold worked wire of 
ype of material makes excellent springs, which hav: 
} added’ advantage of resisting the corrosion due to 
marine conditions. It also appears to be a satisfactory) 
material for obtaining not only rustless rivets but also nuts 
nd bolts, split pins, spar and hull fittings, skin plating 
ind struts for floats. A modification in the composition 
the austenitic nickel-chromium steels has resulted in : 
the production of extremely satisfactory materials for ; 
exhaust manifolds and pipes. 
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eat Treating Aircraft Parts 


Large Electric Furnaces Handle Delicate Members Without 
Distortion—Exceptional Properties Obtained in 
Alloy Steels of Thin Section 


BY HORACE C. 


E A T 

1 treat- 
ment of 
delicately e¢ 
structed 


on- 
aircraft 
members is one of 
he chief problems 
confronting the 


ndustry. The 
necorporation of 
steel, not heat 


treated, into wing 
spars, 


landing 


vear, struts, en- 
gine supports and 


the 


fuselage, has fre- 


sections ot 


quently necessi- 


tated > se : . — on 
ater the use of Tube A 
fairly thick tub- S.A.E. N 
ing—so thick, in Ultimate strength 
fact, that the re- een Surveunen. 06 Sth 

= . Size dia wall 
sultirg weight 
, ea Weight per ft., Ib 2.00 
was unsatisfac- 


torily great, if 


not in some 


cases prohibitive. If these various 
successfully heat treated, a thinner section of 


tubing could be 


parts 
could be 


used with a saving in weight and an in- 


crease in strength and serviceability. To do this, however, 
without excessive distortion has hitherto been extremely) 
difficult or impossible. 

A method for successfully heat treating such delicate 
parts has recently been perfected and has resulted in larg: 
savings in weight and improvement in strength and safety 
of aircraft, at the same time opening the way for more 
extensive and high-grade alloys in 


more efficient use of 


the construction of aircraft. It is the aim of the present 


article to describe how this has been accomplished. 


Steel and Other Materia’s Compared 


TEEL is the lightest of all materials of construction, 
when strength and weight are regarded concurrently 
they should be in the design of aircraft and other struc 


ires Where weight and inertia are important factors 


One of the most important considerations in deté 
mining whether a certain material should be used in all 
raft construction is its strength-weight factor. This fa 


tor is obtained by dividing the ultimate strength of the 


material in thousand of pounds per square inch 


specific 


gravity. This result is, of course, purely ar 
stract figure, having no inherent meaning in itsell, but 
provides a “rating” which is easily obtained and sound 11 


p! inciple. 





0.06 lb. 


K NERR 


Table I 
the strength- 


gives 
weight factors of 
typical materials 
used in aircraft 
construction. 
Wood is virtu 
ally obsolete as 
a structural ma 
terial for aircraft. 
It is obvious, from 
the strength 
weight factors, 
that 
struction 1 


metal con 


Chrome lighter than wood 
Mild ( Mi de where design is 
_ = such that the full 
B ’ = reo D strength of the 
. { \ metal is taken ad 
( vantage of. 
aaa The table and 
1.65 0.92 0.50 accompanying cut 


of tubes 
fore eful 
through 


give a 
illustra 
the 
The circles 


weight savings 


steel of 


use 


possible 


of heat-treated alloy high strength. 
represent sections through tubes of equal outside diameter, 
but having wall thicknesses selected so that all will have 
the same strength in tension or simple compression. 

of that table 


would 


A duralumin tube corresponding to those 
0.40 in 


would be 20 


would have a 


wall thickness of 
per ft. Therefore it 
than the heat-treated alloy steel tube. 

that steel 


vive as a material of construction for aircraft, except in 


and weigh 


per cent heavie 


It appears unheat-treated cannot long 


Sul 


those parts which act as long columns, and where stru 
tural strength is therefore determined by the modulus of 
elasticity of the material and not by its tensile strength. 
On the basis of strength-weight efficiency, it is plain 
that unheat-treated stee] cannot compete with duralumin 


it by heat treating a suitable alloy steel to even the mod 
rate value « 150,000 lb. per sa. in., it becomes relative. 
as light or lighter than duralumin. 
It seems certain that both aluminum alloys and heat- 
reated alloy steels will have an increasing use in aircraft 
n iction. neither one replacing the other, but each 
finding the application which its particular characteristics 
will best serve. Steel of high strength probably will b« 
employed for landing gear, engine mounts, wing beams 
ind fuselage structures, especially for aircraft of medium 
and large size, while duralumin will have its place in the 
structural parts of small ships and for wing surfaces, 
fuselage covering, engine cowling and boat hulls in gen 
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arKable ombination of properties, 
bdenum steel, No. 4130X, is rapidly be- 

! uctural material for aircraft 
(Ta Il) is readily worked into seamless 
f red diameters and thin walls, as well as 
ar stock. When properly made and an- 
thstand severe cold forming as in the 
fittings, and can be readily hot worked as 
ng tubes or the production of forgings. It 
mat ne n the annealed state, and one of its 
ling characteristics is superior machineability in 
son th other alloy steels, after heat treatment to 
hig ngth and hardness. It has exceptionally 
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60.000 lb 


t} an 


Better 


to 
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WING Spar Made of Steel Tubing Heat Treated Successfully After Assembly. 


treated 


135,000 Ib. per sq. in 


oxyacetylene flame, 


temperature, about 1600 


free iy in alr, it develops a 


95,000 lb. per sq. in. with a 


over, and an elonga- 


or over, 
per sq. in. or 
2 per cent in 2 


in 


Than Water for Quenching 


section near the weld has unavoidably 


i This 


anneall 
S0.000 


ng temperature. portion 
lb. 


ies are satisfactory for cer- 


the 


something better than per 


rt 
where members act as “long 
tresses are determined princi 


llus of the 


material. 
sfactory charact 


ge 


steel, however, is its response to heat treatment, consist- 
ing of quenching from about 1600 deg. Fahr. followed by 
suitable tempering. It may be quenched either in oil or in 
water. Various authorities (including certain Government 


specifications) have heretofore recommended quenching in 


water, but experience at the Metlab plant has shown that 
il quenching is decidedly preferable for parts other than 
those of large or heavy cross section. 

Oil 


produces as good or better tensile strength tha 


water and gives a higher combination of strength and duc 


tility. It also appears to give a higher yield point o1 
elastic limit for a given tensile strength. At the sam 
time there is little tendency to cause warping during 
the quenching operation and the liability to cracking in 


quenching is practically eliminated, whereas these are con- 
siderable when water is the quenching medium. 

Values given in Table III are typical of the results ob- 
tained in the heat treatment of this steel by the method 
described in this article. 


Vanufacturing and Treating Problems 

preteen of aircraft parts consists primarily in 

the cutting to size and shape of sheet and tubing, 
bending and forming, and assembly by welding. Machin- 
ing operations in the ordinary sense are restricted to a 
few parts requiring accurate surfaces and fit, such as 
axles, end fittings for struts and engine mounts and the 
like. Where a moderate strength is sufficient, the steel 
may be fabricated in the normalized condition and left so 
For important structural parts which are subjected to 


Length 10 ft. Heat 


A delicate member which can be handled in a vertical furnace 


high stresses, 


shock, fatigue and overload, this steel is 
icated in the annealed state, and heat treated after 
welding. 


fabr 
In some cases, it is desirable to heat treat parts 
before assembly and then assemble by means of (tubular) 
rivets, instead of welding. The good machining qualities 
of chrome-molybdenum steel make it possible to cut, drill 


and otherwise machine parts prior to assembly which have 





Table Il Chrome-Molybdenum Steel. ¢ omposition 


Ni 1130X Army-Nai Standard 
Per Cent 

Carb 0.25 to 0.35 

Manga 0.40 to 0.60 

P} phe I x 0.040 

Suly ir (max.) 0.045 

Chi un 0.80 to 1.1! 

Mol lenur 0.15 to 0.25 
been treated to a strength of 150,000 to 200,000 lb. per 
sq. in. 

Heat treatment of aircraft parts is in a class by it- 
elf. Made, as they are, of tubing and sheet ranging in 
thickness from about 0.035 in. to ™% in. and varying in 


size, shape and length from small fittings to axles 6 or 8 


ft. long, 
] 


iengten, 


engine mounts 3 ft. sq. and wing spars 25 ft. in 
they are extraordinarily delicate at the quenching 


temperature and exceedingly liable to distortion. They 
are likely to cool prematurely and irregularly during 
transfer from the furnace to the quenching tank. Be- 
cause of their thinness, a small amount of scale or de- 


carburization has a large effect in reducing the strength of 
the members. They are often of complex form. Typical 
parts are shown in some of the illustrations. 
Attempts to heat treat parts the 
h 


methods and in the ordinary furnaces are generally disas- 


heat-treated 


aircraft by usual 
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trous. During heating through the critical range they 
sag under their own weight. On lifting out of the furnace 
for quenching they sag again, in other directions. Upon 
quenching horizontally they warp again due to side con- 
tact of the quenching medium. There are therefore three 
chances for distortion. Attempts to straighten after heat 






on Is Furnace 11 Ft. 
High and 33 in. Sq. In- 

side. Quench tank is directly 
| under furnace in position it 
would be in for quenching. 
The charge is shown almost in 
the oil with the alloy spider 
just appearing below the fur- 

nace 


eerie rere 


aa aeieae ares 


treatment usually result in denting or crushing, because 
of the thinness of the walls. 

Difficulties encountered were so serious, and the fail- 
ures so costly, that many aircraft engineers became dis- 
couraged and gave up the idea of using alloy steels wher: 
heat treatment was required, sacrificing lightness or using 
more costly or less satisfactory means of construction. 

The author’s contact with these problems as chief 
metallurgist of the Naval Aircraft Factory, Philadelphia, 
convinced him that the difficulties could be solved only by 
suspending the parts vertically during heating, in such a 
Way as to avotd all tendency to distortion, in a furnace 
permitting close control of both atmosphere and tempera- 
ture, and arranged for quenching the charge without re- 
handling it, by lowering it without other movement into a 
quench tank placed directly beneath. Furthermore, the 


charge must be kept under control during quenching, be- 
ing lowered rapidly, but without swinging, out of the fur- 
nace into the quenching tank, where it must be brought to 
rest beneath the surface without shock. Quenching should 
be in oil. 


The advantages of oil as a quenching medium’ have 


| 
T HE General View of 10-Ft. Furnace. Fur- 
| nace resting on framework in centre of pic- 
| ture (above). Quench tank is seen just to right 
| of legs of furnace. A charge has been hung on 
| the alloy spider which is resting on the rack at- 
| tached to the quench tank. The next operation 
| would be to lower the door, roll it to one side and 
| move the tank so that rack is directly under fur- 
| nace opening and pull the charge up into the 
furnace. The automatic controllers and recorder 
are seen to the left on the wall. The control 
relays are mounted in front of the furnace. The 
| winch for raising and lowering the work is directly 
to the left of the furnace 


been outlined, but its use entails a serious fire hazard 
which must be guarded against. When the oil enters hot 
tubular members at the moment of quenching, there is a 
tendency for it to break down into its more volatile con- 
stituents. These are superheated on passing upward 
through the tubes and issue from the open end as a mass 
of flame. Should a charge become stuck part way out of 
the oil bath, or be lowered too slowly, a very large amount 
of flame may be produced, with serious consequences. In 
obtaining the advantage of the use of oil as a quenching 
medium, it is necessary to overcome this danger. 
Aircraft parts may be divided roughly into four classes: 


gs and ott par 
B p ] é tier 
g gear « \ I 
A traight I aing ixXié t ind 
g } 
K ind | d ift I it 
ent 


For economical operation these call for three furnaces 
f different size and shape. A small furnace for class 1, 
a furnace of large section and moderately great length for 
lass 2, and a furnace of moderate section but great length 
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died 1, — 
ees meee " 
ae 


ses 3 and 4 Small parts may, of course, be 
ted in either of the furnaces intended for parts of 
2 or 3, when the quantity warrants. 

Necessity for close and automatic temperature control, 
ertical position of the heating chamber favo! 
electrical heating. Electrical furnaces of the 

to handle aircraft parts of classes 2, 3 and 

p t ecessal temperature regulating equip 





m<¢ I the mechanism for handling the charge are 
They must have a reasona ly large capacity 
i er hour to avoid an excessive labor cost pet 
rk heat treatec I inything like continu 
oO I é lid there re ive in output far i 
é ‘ 1 requirements of eve the largest 

I rer ft i I me me to come 
oO S cos ntenan¢ epreciat n ana 
narges, tnere ust he added the bur- 
erhead of a highly trained staff. The heat treat 
I iit parts Calls 1 pe alized metallurgica 
e part of the management and carefully 

1 ne tur 
lhe answer to the proble1 s believed to be found in 
a central plant with specially designed fur- 
erated by specialists and fully equipped in every 
ng laboratory facilities, to which aircraft mar 
end their parts for heat treatment. 3 
g the production in this way, the cost of treatment 
uught down to a reasonable tigure. Such 
een established in Philadelphia, a location 
near the center of production of the air- 
and otherwise favorably situated. The plant 
he following 


Design of the New Furnaces 


10 ft. high, for the treatment of parts of 
large at such as landing geal 
nt rie nt I i « age sect ons and the like. The otne. 
ndling parts up to 25 ft. long and 2 ft. 
wing beams, spars and straight tubing 
Sn parts handle y quantities ! 
S T ( I T na opera- 
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ENTER Sec 
tion Cros 
Tube on Bottom ot 
Fuselage, Hea 
Treated to 200,001 
Lb. per Sq. In. 


to turn out 57,600 lb. of work in either furnace in a 6-da 
week. This is equivalent to more than 5,000,000 Ib. a yea 
for both furnaces together, which presumably would 
ample capacity for the needs of the entire aircraft indu 
try for some time to come. 

At the present time, when the demands are smal] 
comparison with the furnace capacity, each furnace is us¢ 
for quenching on one or two days only of each week. A 
the power stand-by charge is high, and is determined 
the peak load in any month, the two furnaces are co! 
nected with the same main power switch, and used a 
ternately, never simultaneously. The temperature cor 
trollers and recorders are arranged so that they may 
connected with either one furnace or the other and 
that one set suffices for both. When production increass 
to a point warranting the extra stand-by charges involv: 
n operating both furnaces at once, this can easily be a 
ranged by adding another main switch and control pan 
and making a few changes in wiring. 

The furnace heating elements consist of nichrome 1 
bons suspended upon General Electric refractories. T} 
lining is of supersilocel brick and is backed up by 13 ir 
or more of silocel powder insulation. The heating ele- 
ments are divided into horizontal zones, the 10-ft. furnac: 
having 4 zones and the 25-ft. furnace 6 zones. The zones 
nearest the top and bottom are of shorter length than the 
intermediate zones, in order to take care of end losses. 

Each zone is automatically controlled by a Wilson- 
Maeulen controller. It is possible to maintain temperatur 
uniformity throughout the heating chamber within plus o 
minus 10 deg. Fahr. at any temperature up to 1700 deg 
Fahr. The temperature at various points in the furnac« 
is recorded continuously on a Leeds & Northrup multip| 
point recorder. The recorder and controllers are on en 
tirely independent thermocouple circuits so as to afford 
a check and warning should any part of either system get 
out of order. A fan is provided to circulate the furnacs 
atmosphere and insure uniformity at low as well as higl 
operating temperatures. 

The two furnaces have about the same power demand, 
about 90 to 95 kw. and are connected with a 220 volt, 
three-phase line. Radiation losses are about 30 kw. at 
1600 deg. Fahr. They are placed vertically side by side 
ipon structural steel columns, and having a working spac« 
between them. The quench tanks are mounted directly 
beneath the furnaces on small cars having ball-bearing 
wheels which run on tracks attached to the columns, pet 
mitting the tanks to be moved laterally. The bottom 
each furnace is fitted with a door or plug, which is first 
lowered and then moved to one side when charging or d 
charging the furnace. 
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The furnaces are elevated to such a height 01 
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the structural steel framework as to be conveniently 
operated from the second floor of the building, thus 
avoiding the necessity for a large excavation in order 
to accommodate the quenching tanks. The tank for the 
10-ft. furnace together with its sump tank is entirely 
above ground level; the lower part of the tank for the 
25-ft. furnace, itself 27-ft. deep, moves in a concrete lined 
well 12-ft. deep, the remainder being above ground. 

Both furnaces are in a small building separated by a 
brick wall from the main building and reached through a 
fire door. The work is prepared in the main building and 
passed through the fire door for loading and back again 
after treatment. This arrangement removes the fire haz- 
ard from the main building, which is utilized for manufac- 
turing purposes. 

All openings in the furnace, such as power and thermo- 
‘ouple leads, are sealed, so that no draft occurs and the 
atmosphere of the heating chamber can be closely con 
trolled. Oxidation of the work is thereby avoided. 

A sump tank, which is stationary and provided with 
water-cooling coils, is placed on the ground directly be- 
neath the quench tank of the 10-ft. furnace. By means of a 
entrifugal pump the oil is pumped from the sump tank 

an inlet in the bottom of the quench tank and allowed 

overflow through a manifold at the top of that tank, 
rom where it returns through a down pipe to the sump 


especially for the purpose will be installed for tempering. 

These will be of different and simpler construction. 
Some Results Obtained 

HESE furnaces have been used for about a year, in 

I the heat treatment of a great variety of aircraft 

parts. The percentage of loss due to unsatisfactory treat- 

ment, including warping, has been nearly zero. The physi- 

cial properties obtained are usually far in excess of the 

specified values (see Table III) and in fact exceeded ex- 

pectations for this grade of steel. Examples of high-ten- 

sile properties of test specimens of parts are shown in 










ANDING 
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Center Section Spars, Front and Rear Heat 


tank. The hottest oil therefore overflows immediately and 
is cooled while new oil replaces it in the tank from below. 
This produces an ideal circulating arrangement Addi 
tional and quite strong circulation is produced in the 
quench tank by means of stirring devices. The same sump 
tank is used for both furnaces, being connected with the 
circulating system of either quench tank by means of 
three-way valves. 


Quenching and Tempering 

HE work to be heat treated is hung on a rack 01 

spider of heat-resisting alloy, by means of nichrome 
wires or hooks. It is suspended in such a way as to be 
free from all tendency to sag under its own weight while 
hot. The spider and charge are now raised into the heat 
ing chamber where they remain suspended until ready to 
be quenched. The quenching tank is then brought into 
position directly below the opening in the bottom of the 
furnace, and the charge is lowered straight down into it, 
without other motion. 

While the production demands are not great, a furnace 
is used for quenching on one day and for tempering on the 
following day. The temperature of the heating chambet 
has by then dropped to that required for tempering (600 
to 1100 deg. Fahr.), so that only a small amount of cur- 
rent is needed for the latter. The operations during tem 
pering are similar to those during quenching, except that 
the oil is drained from the quenching tank. When it be- 
comes necessary to run the furnaces continuously for 
quenching at 1600 deg. Fahr., separate furnaces designed 


treated to 180,000 Ib. per sq. in. 


Length, 8 ft. 


Table IV. This steel is in no sense “brittle,” as specimens 
can be bent nearly double without cracking 

Distortion has been reduced to a negligible point. The 
first wing beam treated was 10 ft. long. After treatment 
the deformation was less than 3/16 in. in 10 ft. and this 
has been bettered in the considerable number of such 
beams treated to date. Parts of complex form, such as 
shown in illustrations, have been treated without notice- 
able distortion. 


Duralumin Treated in These Furnaces 


HESE furnaces are suitable also for the heat treat- 
‘ae of duralumin and other aluminum alloys, eithe: 
cast or wrought. These alloys, when made up into deli 
cate and complex parts such as bulkheads for flying boats, 
fuel tanks, etc., have a persistent tendency to distortion 
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ent when treat n the ordinary wa ties are a part of the plant equipment. Tensile test speci 

! igh the te eratu s . because of the grea mens representing the material are introduced with each 
n¢ mperature charge and are tested immediately after heat treatment. 

. eat t t ( furnace Aircraft manufacturers located at a distance from ths 

ant usually find the delay incidental to shipping thei 

treatment and return interferes with pro 


dules and adds an item of expense. In con q 


! ha te nection with the heat-treating plant, a fabricating sho} 
rait part has therefore been established in whic} 
nding gear and other parts requiring heat 


de up to the aircraft manufacturer’s bl 





nt nd specifications, heat treated and shipped to the 


Ninal assembD(y. 
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Chemical specifications for manganese steel welding 5 


Other Uses for the Furnaces re have been revised by the American Welding Society 
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ind linoleum industries; arbors; blad Such rods are intended for use in building up surfaces 
n paper machinery; shafts, both hollow where an extremely hard, tough metal is required, such as 
h as are used in the oil industry track frogs, crossing centers, switch points and dredge 
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Heating while suspended vertically avoids the Strip or open-pit mining is adapted to minerals of 

laily occurs during carburizing in horizonta low market value. For instance, anthracite averages 

$5.60 in value a short ton and bituminous coal $2.20; 

laboratory facili copper, $2.80 to $4.40 a long ton: iron, $4.55 a long ton; 

bauxite, $6.15 a short ton; and pebble phosphate, $3 a 
K long ton. 
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Making a Whirlwind Crankcase 


Successive Steps in Machining the Castings for a Nine-Cylinder 
Wright Engine—Multiple Operations Performed 


Simultaneously or in Sequence 


BY FAY LEONE FAUROTI 


ANUFACTURE of the Wright crankea bevit ast astings, which are performed on a 36-in. Bullard 
\ in the foundry with the act of making an as vertical turret lathe, are as follows: 
sembly of the cores in the mold. Due to th 


tricate form of some of these aluminum-alloy ca 


} ; } } | ’ ce re ‘ { n flat ( ) ) % 
of the utmost importance that all cores be prope poug ; Ax SCCUON Te AD In. 1FO™ 
} 1 é r } ( (eh } ' thickne 
laced and the molds be well ventilated. 
iy ; 
\fter pouring, the molds are shaken out, 
| n tI i rit } iY 
moved, sprues and risers sawed off on the band NANA i Q 
: act 4 - 
asting chipped with chisels and files, snag-ground on a Rough turn 12 9/1 g-in. d 
mery wheel and finally sand-blasted They are th ameter, making 2.262-in. dime1 ‘ 
given a general inspection on a checking fixture for tl Rough form recess to 125 in. diameter, holding 
orrect location of pads, bosses, etc. After being 1 15-deg. ang|k 
ng enough so that cracks, seams and other defects, furn 12%-in. diameter making 2.917-in. dimen 
. ‘ . lO! ) ry , ? 
any exist, may be easily spotted, the castings a ee oe oe 
1 . : Roug! ) U n. dlametet € 11/64 nn 
thoroughly washed in boiling water, and meticulou 
diamete! 
inspected, ) 
ae : s : Rough re 312-in. diameter t 17%-in. di 
The first series of machine operations on th rani mater » 16 in, deep 
Finish ice la e ft 6 oy I Y centel! I 
*Mechanical engineer, New York In J KA » 
t t 
148, Mr. Faurote d bed t I ng : 5 : 
Wright Aeronautical Corporatio! In the lk f Aug. 8, pas finish turn 12 9/16-in. diameter up t .2O2-1n, 
7. he told how the connecting rod were I I ed nm the l 0.002-1n. dimen 
pag 0 ( ( } Y } g ' 5 P . 
am ca : , . ' Finish form recess to 12 9/16-in. diameter, turn 
mm ti ssue o ug uit 
ning the ylinder A final article will be devoted ing 12 9/16-in. diameter up to 2.917 + 0.002-i1 
$ nbly worl ’ 
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All Flange Holes in One Operation 


Crankcase of J-6 Series, Nine-Cylinder Whirlwind 
0.0015-in. diameter x 5/16 i 
16-in. radius ard forming .1/16 1 
ry) ‘ 
é ).0005-in. diameter hole. 
! vide x 37s in. diameter reces 
nol ng 1/2-in. radius in corne 
N hu faced, turned ard cham 
Db Phe erations, after clamping 
in’é ( A 
| f ( l6 liamet 
pi 1%) ad meter tf 1¢ 1¢ in i 
long 
t ( 04 , in. overa 
! { 14 0.0015 lé } 
é 64 dius 
t t ’ lh-deg. cnamte} 
| il earing hu 1 1.051 1 
t j aecg nan } T U4- ( 
‘ irilled on a No. 2 Baush 
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é \ hw é roduction costs. The 
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{ Ie Cie sses 
YY 
; , 
t ? ft r ri€ tnre lig’! 
\ y e ra ed for tw IcCeSS1VE 
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operations. First it serves to drill and countersink blind % 
holes, as follows: es 
Drill three 11/32-in. diameter holes x 3/64 in. / 
deep. (Grind point of standard drill to 7 deg.) ee 
Remove jig. a 
Countersink slightly to remove burrs (flange face 4 


side only). 
Use hand burring countersink. 


holes with the 3-ft. 


radial drill: 


Five then are drilled sensitive 


Drill two 23/64-in. diameter holes and ream to 
0.375 in. 0.001-in. diameter through (these 
holes are held close, contrary to B. P., for latea 
machining operations). 
Drill three 11/382-in. 

deep to point of drill. 
drill to 7 deg.) 


diameter holes x 3/64 in. 
(Grind point of standard 


Then with a Baush multiple drill, 14 “F” holes, 0.257 


in. diameter x % in. deep, are drilled in front section 


mounting flange. The casting is next transferred to th: 
table of the 3-ft. 


5/16 in.-18P tap holes in front section mounting flange ar 


sensitive radial drill. Then the fourteen 
counterbored to 21/64 in. diameter x 1/64 in. deep. 

Next a 45-deg. pad is milled on a plain miller, milling 
31/32- 


a 45-deg. face, holding 2 23/32-ir. dimension and & 


in. dimension. 
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Drilling, Reaming, Tapping Valve Guide Holes in 
Crankcase, Main Section, of Nine-Cylinder Engine 











The oil strainer housing is milled on a No. 2 
miller, rough and finish milling it to 1 
line. 


plain 
in. from center- 
A 0.125-in. feeler is used to set for the finish cut. 
The nine cylinder pads are milled on a rigid mill, being 
rough and finish milled to 9.000 + 0.005 in. from center. 
The measure is made from center plug with flush pin gage. 
Nine cylinder holes are rough and finish bored to 5.196 
0.005-in. diameter and then chamfered 1/16 in. x 45 deg. 
with a heavy-duty drill. 
Valve tappet holes are drilled, bored and reamed on 
Leland-Gifford two-spindle special drill. 
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Proper position 
of valve tappet guides is essential for smoothlv working 
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| KX and 
Tapping Intake 
Holes 
Rear 
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Cylinder Whirl- 
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3 
valve actuating mechanism. The work proceeds with the 
‘ following series of operations: 
Drill two valve tappet holes (exhaust and intake) 
at 1.797 + 0.003 in. and 2.452 + 0.001 in. dimen 
sion from rear flange, % in. diameter, through 
bosses and carrier ring. Index and repeat to a 
total of nine operations. 
Step drill two valve tappet holes (exhaust and in 
take) 15/16 in. to 1%4-in. diameter (1%-in. dl- 
ameter to 8 3/32 in. from center). Index and re 
peat to total of nine operations. 
Bore two valve tappet holes (exhaust and intake) 


1 3/64 in. diameter ard 0.900 in. diameter throug! 
Index and repeat to total of nine operations 

Counter bore two valve tappet holes (exhaust and 
€ intake) to 1.293 + 0.002-in. diameter to 8 1/16 in 
from center. Form 1/32-in. x 45-deg. chamfer 4! 
1 3/64-in. diameter hole. Index and 
total of nine operations. 


= 


PSAP e8 


repeat to 


Spotface two valve tappet holes (exhaust and in 


; take) 114.in. diameter to 8% in. dimension from 
center. Form 1/16-in. x 45-deg. chamfer at 1.293 
in. diameter hole. Index and repeat to total of 

.) nine operations. 

; Line ream two valve tappet holes to 1.0625 

j 0.0005 in. and 0.916 + 0.0005 in. diameter. Index 

4 and repeat to total of nine operations. 


Tap two valve tappet holes 15% in.-12P USSF to 
gage to *s in. dimension full thread. Index and 
repeat to total of nine operations. 


Cylinder pad holes are drilled, counterbored and tapped, 
using a Leland-Gifford special drill, with the following 
operations: 


Drill eight 5/16-in. diameter holes 1 in. deep in 
cylinder pad. 

Index and repeat for total of nine pads. 
Counterbore eight holes 13/32 in. diameter x 1 
in. deep. 


Index and repeat for total of rine pads. 


64 





Tap eigat % in.-16P USSI 
Index and repeat for total 


‘% in. deep. 
f nine pads. 


Next, the bolt bosses are machired on a drill press to 
5 7/16 in. diameter at cylinder pads 4, 5, 6 and 7. The 
next process is to drill, spotface, chamfer and tap the 
lifting boss and oil-strainer housing, using a radial drill: 

Drill 21/32-in. diameter hole in lifting eye bos 

11/16 in. deep. 

Spotface 1% in. diameter to 9% dimension 

from center. 

Chamfer 1/16 in. x 45-deg. 

Tap % in.-10P USSF 9/16 in. deep full thread 

Index and repeat operation on other hole. 

Index. 

Drill 1 11/32-in. diameter hole in oil-straine 

housing 

Redrill to 1.543 0.003 in. diameter through out 

side wall only. 

Counterbore to 1 15/32 in. diameter x 1/16 in. 

deep. 

Chamfer outer wall 1/16 in.-45-deg 

Tap 1% in.-12P USSF thread. 

A 30-deg. angle hole is then bored and drilled, with the 
casting on the table of a drill press, and a 9/16-in. hole i: 


bored ard drilled, as 


follows: 


Bore %-in. diameter hole '% in. deep at 2 23/32-in. 
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mension, using %-in. diameter two-lip end mill, A 15-deg. oil hole is drilled with a sensitive radial drill 
holding 30-deg. angk to %4-in. diameter and 3 19/32 in. deep. 

6 iy ameter hol n. deep at 2 23/32-in. Continuing with a sensitive radial drill, eight %-in, 
mer ding oU-deg. angie diameter oil drains are drilled through four ribs on th 
eter hol n. deep at 8 31/52 inside of the crankcase. The 15-in. diameter flange clear 
ge / 10-in, diameter two-lip en ance is formed with the radia! drill to 1 33/64-in. dimensio: 

; from rear section flange. 
one eee “—t - Fourteen mounting flange holes % in. deep are tapped 
with a tapping machine. After the piece is placed on th 
. — vo 45-dege. stud hole table, the 5/16-in.-18P USSF holes are tapped in front 

: f wine which the outer boss section mounting flange. 


Drilling M igneto Pad Holes in Crankcase 


Nine-( vlinder I ngine Note threading 


intake ports 


} ) reame ? t 
i ? n the fo \A gf mal 
{ 2 ! id meé er ? ‘ 
y o} 
f ISP USSI age 
diameter |} e tnt pn 
ird aril. 
R 2-in. diameter reakit 
' y ‘ 
Redr 7 , diameter hol 
diame ! 5 aee}l 
Re r jig 
line rear 1) 3929 + 0) 001-17 and 0.2949 
A a i 20m as a ul ~ 2 
me ! 
al 16 in.-18P USSF 5/16 in. deep 
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. Rear Section, 


With a back spotfacing machine 20 mounting bosse 
are back spotfaced to % in. diameter and % in. dimensio 
A keyway is then slotted with a vertical slotter 
0.313 + 0.001 in. wide and to 3.843 + 0.003 — 0.000 in. 
depth from opposite face of bore, holding 1/16-in. radii i 

corrers, 

Using a sensitive radial drill, an oil hole is drilled, 
counterbored and reamed: 

Drill 7/64-in. aiameter hole breaking into 0.222 
0.001-in. diameter hole. 
Counterbore 9/32 in. diameter x 1/16 in. deep. 


Ream to 0.123 0.001 in. diameter. 


Vent holes are then drilled, on the bench, in all %s-in. 
16P stud holes which are not drilled through. The crank 
shaft bearing hub is finish faced on a 36-in. Bullard t 
2.312 + 0.002 in. from face of flange. The crankshaft hub 
is then finish faced to 1.000 + 0.002 in. dimension, also 
on a 36-in. Bullard. 

The crankcase is then taken to the bench, where al! 
sharp edges caused during machining operations are r¢ 
moved, such as ends of threads or sharp edges of drilled 
or bored holes projecting on the inside of the crankcase 
All cored and drilled oil passages are inspected and 
cleaned if necessary. Threaded holes are inspected and 
retapped if necessary. 

Next the crankcase is washed and cleaned thoroughly 
in a tank, after which it is primed with a first coat of 
metal primer on the outside of the casting, using an ai 
drying primer. Following this, sandpapering is done 
necessary, and then the finish coat of enamel is applied 
and dried in air. 

The crankcase is now ready for irspection, after which 
it is delivered to finished stock. 


High Elastic Limit Steel for Ships 
Ship plate and shapes heat treated for high elastic 
are being used by Alfred Holt & Co., the British 
shipping firm, for the entire stress-carrying portion of 
their newly built ships. The extra strength allows the di- 
mensions to be reduced an average of about 12 per cent, 
a clear gain for the cargo capacity. Similar material is 
pees ger lso being used for part of the superstructure of a very 
P arge liner being built for the Canadian Pacific, in order to 
ncrease the stability. 
According to P. G. Rouse, writing in the Engineer, 
July 19, this steel is called “Martinel,” or “Martin Elastic 
Limit Steel,” after its proponent, F. G. Martin. It is a 


“special quality steel subjected after rolling to a special 
t)-EL heat treatment which insures the formation of the micro 
structure most favorable to the greatest elastic limit.” 
Micrographs are given, showing the well known banded 
ute e ° ~ 
tructure of ordinary mild steel as rolled, and a fine 
throng) grained mixture of pearlite and ferrite, with small traces 
cf banding, said to be characteristic of Martinel steel. 
(0.257-in.) Physical properties quoted are: 
Ordinary Mild Steel Martinel Steel 
le Li b. pe ' 
0001 . Mir un 9 000 33.000 
Maxi im 31,000 45,000 
\ I ‘ 19.000 37,000 
\verage It ite streneth 65,000 72,000 
Elongatior me cent 20 to 30 





ie 








Metal Exposition Opens Sept. 9 


Cleveland Show Will Contain Exhibits of 250 Companies 





| ) eldi d Maki / , 
in Treating, Welding, and Ma ing Metals— 
qm 
F; ~ ; ; ‘ 
ive Societies to Hold Meetings 
= 
EARLY 250 companies are to present ex} 3 On t} ng pages there is presented a list of the 
the National Metal Exposition in the Public Aud exhibitors, covering what each will display, who will be 
torilum, Cleveland, Sept. 9 to 13, in connectior there and so on In addition, there will be found illu 
vith the National Metal Congress. Under the auspice trations of some of the special equipment which will b 
f the American Society for Steel Treating, which is hold featured among the exhibits There are also reprodu 
ng its eleventh annual convention at that time, four othe tions ol hotographs of 16 of the chairmen of the 37 
societies also have arranged for technical meetings and hapters of the A.S.S.T 
for participation in the exposition: American Welding S: On other pages will be found five special articles on heat 
ciety, institute of metals and iron and steel divisions of treating and related subjects These are offered as a cor 
the American Institute of Mining and Metallurgical Eng tribution to parallel the stupendous efforts of the A.S.S.T 
neers and the iron and steel division of the American & to signalize the continued advances in an industrial tech 
ciety of Mechanical Engineers. nology of the first magnitude 
Li Exhibi l Their Prod 
‘ ao 4 ° te 
ist O xnioitors anc ver Froducts 
A Allied Products Corporation, Detroit 
Abrasive Co., Philadelphia. Booths 342 and rf a eet ae recon 
Featuring Red Center snaggi w 4 I L? ! ¢ ng equipme d Ri 
2 ? ingeat 
showing abrasive wheels of Borolor S og" 
* t ( t 
nd Electrolon in various sizes ' 
r such operation is cylindr 2 ling 
ng, tool and cutter grinding, internal gri! ! Aluminum Co f America, Pittsburgh. Boot ' ; 336 
Borolon Grain for usé draw f pe ent 1 d casti ul isting die 
+ Represented by: S. M. Hershey: le manager | ! f product wire rod r aluminun 
é Guthrie, W \ MeMillan, I R Blair, R \ S IT¢ f | tt f tre e tu né 1iumin 
4 ident: and J. F. Fischer. a t t ‘ ' | elect nductor transm 
t g d 
Air Reduction Sales Co., New York. Boot a in 
\ir 99.5 per cent oxygen nd Airco 
\irco-Davis-Bournonville oxygen d 
-Bournonville welding and : 
i supplies; Airco national : i . 
N + Camograpl Repre 
Ly el H. L. Roger ’. KE. Roger M . 
’ 
A. D R. F. Helm} a ot 
Ajax Electrothermic Corporation, Trenton, N J e|} i | I noupe 
l b rele nduct fur 
d high f ] I lu 
' co & Ki ‘ Y Br ( Nat ury, Conn I 
fu Ss I at 
lit j rf 
y ind ' 
{ S I prese .. % W ineseé 
led W 
l stant g¢ mar i 
l W | wad 
I I ait I I 
‘ 
Allegheny Steel Co., Brackenridge, Pa 
é t nd corr on ! ti? \ 
exa American Car & Foundry Co New York 
ple f Alleg \ ‘ 
ute f for g 
I » pa [ ir 
presented O. M. Ot F. Ss. WV ' , 
3 Edgar Allen Steel Co., Inc., New York. |! th 284 American Electr Furnace Co., Boston 
\M eT i iening t Sé€ f A ire i 
l st ed he ‘ | f pot f 
‘ 1 yul x prod nad t nace re 
roduction steel; Class P ol stee I | lithe 4 
; eo Ta ‘ Re 1 nee ( Ju 
: Hoyt, president; J. King Hoyt, Jr., secrets : gp rerconay« 
V A. Green, vice-president and general manager; ¢ IN \ 5 I 4 rit Y 
Everitt, managing direct Edgar Alle & C Lt , 
field, England: E. R. Carnell, direct a. & 
R. M. Brushinghan American Engineering Co., Philadelphia J 
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SHERLOCK 


and Cleveland i nt es manager nd Earl M. Evleth 
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machines, Marvel Nos. 6 and 6-A shown for the first time 
Marvel high speed edge hack saw blades. Represented by 
Harry J. Blum, secretary; Stanley A. Woleben, Joseph ( 
Fletcher, Walter S. Ryan, Allan M, Andrews, Harry A 
Welch and John E. Van Doren. . 





Armstrong Brothers Tool Co., Chicago. Booth 351 
Lathe planer and = shaper tools; drop forged lathe dog 


~ mdeinnds 


clamps; ratchet drills; drilling posts; drop forged wrenche 


’ 


ocks and dies; pipe vises; pipe cutters; pipe wrenches ar 


eso 


achine shop specialties Represented by Paul L. Art 
trong \. Arbogast, George Nufer and W. Welte1 


“’ 


Armstrong Cork & Insulation Co., Lancaster, Pa. Booth 9» 
\r trons corkboard insulation for cold storage and cor 
temperature rooms and for the walls and roofs 

ding Armstrong's cork covering for the insulation 
temperature lines and tanks Armstrong's insulat 

d Nonpareil in ilating brick for the insulatior 


er settings, heat treating furnaces and other high ten 
perature furnaces, ove kilns, etc., Armstrong's cork 
ne! lation for sound deadening and vibration abs 
er machines Represented by. H. B. Gate 


Automatic Nut-Thread Corporation, Philadelphia. Boot! 


N } Threadnut automatic nut tapping machine, newl re 
lesigned; Ne » Threadnut automatic nut tapping machine 
ew re-designed with cabinet base; and No. 1 Threadr 

1 | ted tapping machine using bent shank tap al 
nuous tapping Represented by: Erie M. de Sherbi 
sident Robert B. Webster secretary-treasure! Chi 
Ss. S é general manager; Fred D. Creasop, \ 
! | } Ra i 


Automatic Temperature Control Co., Inc., Philadeiphia. Bb 


ree-positior controller with nticip 
three-posit single motor contre e! 
nel motor controllet three-positior 
e! erating ‘ ind l n oil 
hand nti perating oil and ail ilve 
ning valve with adjustable orifice 
\ f d operation in electi heater controlle 
Ver! 1 compared witl rheostat ope! 
a time lag relay Represented 
G. 8S. I zee, Ivan Johanson, R. A. Smart and J. D. A 
! i > 


W. O. Barnes Co., Inc., Detroit Booth 40 


Hi | \ ! hine ( tor driven) using Barnes 
| teel | k Sa cutting different metal he 
W. ©. Barns president; J. H. Flavell 
Fr. M SI tern iles manage! | 


Bastian Blessing Co., Chicago. Booth 239 


( etvlemne welding ind cuttine torches and regulator 
cetvlene 1 nifolds acetvlene generator; hig 

rged fittings ad m valve ind accessories fe 

tvlene weldi! ipplied to piping systen 


epresented b E. L. M sale manager; FE. N. Steve 


Bausch & Lomb Optical Co., Rochester, N. Y. Booths 7 and 9 


Wide field binocular microscope suitable for viewing opaque 
! mer magnifier ind readers; microtomes; colorimete! 
nd other optical and measuring instruments; toolmaket 

roscone photomicrographic ind projection apparatu 
pl equipment Represented by: I. I Nixon 
Mw. HOS ns, H. L. Shipp d A. R. Farme 
Bell & Gossett Co., Chicago. Boot! 144 and 34 
(See ( ‘ Hardening Service C isting.) 
Bellis Heat Treating Co., Branford, Conn. Booth 
L te & Lavite furnace ectric furnaces tempering Lavite, 
ering temperaturs 70-1200 degrees Fahr.; carbon 
hardening and annealing temperatures 1000-2000 
! degrees Fahrt high speed Lavite, for temperatures 2000 to 


Fahr Represented by \. FE. Bellis, president 


Bellevue Industrial Furnace Co., Detroit. Booth 39 


Twent five kw. electric furnace for hardening and carbut 
preheating of high-speed steel, 1600 to 1800 deg 

Ww Fah 10 kw. high temperature furnace for hardening high 
peed tee equipped with Globar non-metallic heating els 

ts for 2450 deg. Fah Represented by: Walter E. Hinz, 

dent Louis J Rayn sales manage! and Arnold 





Bethlehem Steel Co., Bethlehem, Pa. Booths 44, 46, 65 and 67 


\irplans tee forgings; test specimens pertinent to airplane i 











engine 





building; tool Mayari 
sheets and structural sections. 
gibbons, F. H. Baldwin, J. 
Witteman, H. R 
Ww. E. Titus, R. S 


steels; iron; Silvery Mayari; } 
Represented by: T. F. Fitz i} 
H. Bateman, E. A. 


Weeman, D. C 


Buxton, G. P i} 
Roscoe, H. W. Hibshman 
Tucker, H. E. Graffin, G. Cushman 
J. W. Codding, F. E. Fisher, R. MacDonald, W. B. Pritch 
ird, W. R. Shimer, J. H. Stoll, A. P Spooner, P. E. M 
and J. F. 


Kinney Gaffney 


Binghamton Flexible Shaft Co., Binghamton, N. Y. 


Bliss & Laughlin, Inc., Harvey, Ill., and Buffalo. Booth 
Cold drawn steel, turned and polished shafting urned 1 
ground shafting and special finished steel. Represented by 1] 
Walter R. Howell, vice-president and general manage1 
W. P. Mitchell, general sales manager: C. L. Huff, Gs 
Spaulding, C. H. Beach and T. D. Taylor | 
| 
Botfield Refractories Co., Philadelphia. Boot! 
Adamant fire brick cement; Adachrome fines Ld I 
iggregate; Adamant gun; and Adapatch Represented 
\. H. Engstron, sales manager; and W. B. Smit 
Bourne-Fuller Co., Cleveland. Booths 25 and 27 
Specimens of steel sections rolled in al and 
bolts nuts and rivets—standard and specia ra f 
utomotive, railroad and other ind istries Represents ' | E. C. SMITH H. S. BIN 
H. H. Pleasance, C. F. Newpher, N. C. Bolton, R. ¢ K Chairma Chairma 
H. D. Burket and R. D. Titus ( ton-Massillo ati Ce 
Bristol Co, Waterbury, Conn. Booth 386 en 
Bristol's pyrometer controller, indicating pyr 
ng pyrometers and all types of automat tem} 
tre equipment; new line of automat temperat lia } ‘ Repre iain odd \\ M 
troller, including motor valve for gas, « iir and ° f . lepartment A Bev 


f the 


matically 


floating type; special 


pyrometer contre J. A. King, R. A. Barr, and W. C. 1 
controlling hot 


blast temperatures 


naces in operation; Bristol safety set screws a1 Niagara Falls, N. Y B 


Represented by: H. L. Griggs, general sales manager! M ind 38 
Walker, H. W. Moss, L. G. Bean, E. L. Stills M : Complet Cal l 
bull and W. F. Emery te wi Redmano ' t is; G 


Brown Instrument Co., 


Pyrometers, 


Philadelphia. Booth 272 Represented S. | Courter. ger | 


indicating, recording, controlling, signalling low W. Chormar | H. Work. 1] ‘ 


meters, indicating and recording 


thermometers recordir ¢¢ H ‘ p 


and controlling; CO. meters, indicating and recording; pre 


Carpenter Steel Co., 


Reading, Pa Rooth 8&1 
ure gauges, recording and controlling; automatic contr q 
3 ( pent t ‘ tes No Represe! 1} 
| valves; and thermocouples and protecting tubes Repre 
| . , yw pre ad t J H Parke! \ e-president 
ented by R. P. Brown, president ( H Ker : e-presi- \ 7 ; ; ' 
= I Kn. | ‘ }% H. Delong, ¢ \ uel é 
dent and general manager; G. W. Keller, vice-president and ge ; = 
‘ A i ’ ri T 1 \ 1 i ‘ ‘ 
general sales manager; J. P. Goheen, secretary; G. W. W . : a 
' \ ( ee! (3 
Cornman, treasurer; O. B. Wilson, G. L. C ' 


J ( I. Bree d on Ha 
Hoffman 
Case 


Whitten, L. C. Wilson and H. G 


Hardening Service Co., Cleveland 


Brown Lynch Scott Co., Monmouth, Ill. Booth 388 matt 
tiarcae ! ' té eg DD t 
New style carburizing compound cleaner and grad Repre : . ; : 
( ! lé ) v ‘ Rat te \ i‘ rt 
ented by J. A Scott, secretary and genet 


W. B. Lynch and 8S. W. Perry 


Cc o 7 per . — ‘ - \\ 
Calorizing Co., Pittsburgh. Booth 324 ve! nd B. C. Clevelan 


Calite alloys 


group of miscellaneous castings ised 


t 


at treating trade such as carburizing boxes, cyat 


‘ 13 ar { 
earth plates, rollers for continuous furnace oper 


DI tio f Agathon All te Tor 
Calorized steel parts such as oil still tubes, inide 1 ie iat Nitin sa sank, Chi nae 
salt pots, pyrometer protection tubes, bolts and nut et ne ae i - 
Represented by: B. J. Sayles, president and genera 1a ' : ; wr Me Ce 
ager; D. T. Downes, chief engineer; H. Schultz, N. 1 Vard ust imiara orate a hae age eit a : 
R. S. Brown and N. A. Milmine a ; 
‘ > B. Ca , 
Andrew C. Campbell, Inc., Bridgeport, Conn. B , Char Products Cc Indianapolis 
Three Campbell nibbling machine ictually doing ‘ Full line ‘ irizir - und d carbor 
cutting metal of varied thickness, et Repre . h musua 
H. R. Powell and J. Johnsor ' Demonstrating tl 
‘ il gt ‘ e £5 
Carboloy Co., Inc., New York. Booths 255 1 32 ’ 3 ; ¢ 4} sche ¢ 7? } 
4 Warner & Swasey No. 3A universal hollow eae ta a ah 1 : 
turret lathe equipped throughout wit - saa aiid ale caake 
is and operated at high production eeds al 
various steels, irons, bronzes and other mater ge Chemical Rubber Co., Cleveland 
exhibit of Carboloy tools of various shapes ar tyie ere Laboratory equipment Represented | A. Fr 
also exhibited Carboloy wire drawing dies ‘ mer lent: | Hartle and I. W. Br 


Repre sented by i Rr Mallor 
Howe 


of drawn wiré 


Chicago Steel & Wire Co., 
Ee. H. Wilkinson 


. , Chicago 
vice-president; A R 


iger; G. V. Rockey, G. N. Sieger, and Zay Jeffr A. A Chicago Steel Foundry Co., Chicago. Boot! 
Merry, W. G. Robbins, W. W. Fullager, W. J. | f rome ke il . y f . . I 
Petroff, W. H. Martin and W. 8S. Hus»! Ke pot and furnace nart ang 
Carborundum Co,, refractory division, Perth Amboy N J avid Eva resider ( M Evar 
: Booths 347 and 387 resident; Her: Georgen, sales manag 
‘ plete assortment of tandard shape f rel : : ical eM na 
rial (Carbofrax and Aloxite) including I 
| , t br I } t Chrobaltic Tool Co Michigan City, Ind Bootl 
pecial shapes; Infrax insulating 0 k and f 
7 } rY ¥ na i if 1 ‘ t b 2 ting ASLINE 
: ture refractory cement silico irbide g i ' 


rundum firesand; Globar-equipp¢ 


P 
i4 
I 
) 
g 
Lhe 
} 


p 
ii 
ne 

it i 
dy 
d 
m 

} 
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Furnaces 


COOL front furnace, as produced by the battery of such furnaces is here illustrated. 
IX W. S. Rockwell Co., 50 Church St., New The cool front serves to provide improved 


York, will be on exhibition at the company’s 


working conditions and better heating results 
th at the National Metal Exposition A 


DOC 


over a wide range of heat-treating operations. 


A New Mild Steel 


Electrode 


\ | \ R k I I I I ) is tne new y ell »W 
4 J icket electrode. the | usion Weld 
ng Corporation, 103rd Street and Tor 
rence Avenue, Chicago, will exhibit at 

e National Metal Exposition details of 


: ‘ ' 

new product and some of its results 
: ; ; 

qaesigneda to throw a preponderance 


neat into the work, producing what 


— - ' ' 
velders call extremely deep penetration 


Its field of application is heavy welding, 
such as structural welding, heavy pipe, 
The accompanying illustration shows 

e welded with this electrode in a wide 


excavation 


A New Control Pyrometer 


A» the opening gun of a campaign announcing 

d a development of large importance to all 

steel treaters the Republic Flow Meters Co., Chi- 

cago, will exhibit at the National Metal Exposi- 

tion a control pyrometer which eliminates the use 
of auxiliary relays. 





Heat - Treating 
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| Electric High-Speed Furnace 


| T the booth of the American Electric Furnace Co.. Bos- 
, ton, the furnace illustrated will be in operation, as well 
| as one of the company’s box furnaces. This high-speed fur- 
nace is known as Model HB-1 and is 8 in. by 16 in. The 
high-speed furnaces are designed to eliminate direct intense 
radiation and have automatic control. 


Barrel Welder 


WELDER for the flash butt welding of the seams of 
3 steel barrels has been developed by the Federal Ma- 
chine & Welder Co., Warren, Ohio. The illustration shows 
it in operation. It is rated to weld a seam 40 in. long 
in No. 12-gage metal and, by means of a regulating coil, 
to weld the same length seam equally well in No. 24, or 
any intermediate gage. It can handle barrels or tanks from 
a minimum diameter of 14'% in. at a rate of 60 to 100 an 





nour. 





Electric 
Heat-Treating Furnace 


NE of the new furnaces, 
brought out by the Century 

Co., Taunton, Mass., No. 3 Model 
HS furnace, is here illustrated. It 
will be exhibited at the company’s 
booth during the National Metal 


the manner of wall insulation, door 
construction and terminal design | 
= . kos i] 
Tongs Without ¥ ’ | 
, | | 


Any Parts 


bin tongs here illus- 


trated, for hot and 


Congress. Temperatures for which 
it is rated range between 1200 and 





400 deg Fahr Features include 


cold steel ingots, molds, 
slabs, etc., and for han 
dling large bales, are 
made by the Heppenstall 
Forge & Knife Co. of 
Pittsburgh, from _heat- 
treated alloy steel. They 
can be suspended from a 





hoist by single rope by 

means of which they are 

manipulated. They can 

also be operated by the 
crane man 





oe Reet 
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H. B. 


KNOWLTON GEORGE M. NAUSS 


C7 Chairman 
u ne Group Washington-Baltimo 
Chapte 
I Shett! 1 england Darw 
L ‘ fron , t < baltcror tor steel } 
\ I .;; om h, John ¢ Koch, Han | 


Herman O. Baberadt, H 


] 
( \. Bowmatl H. R. Bowman, Jr 


Dearborn Chemical Co., Chicago. Booth 
~ ‘ 1 literature pertaining to N« 
Dearborn feed water treatme 
ted Ik. M. Converse, C \ 
( lenbach E. H. R 


Le bor cleanel 


himat 


A. P. De Sanno & Son, Philadeiphia. Booth 376 


! a t ff ichine for cutting materials with the ust 
whee Ni 1 machine for solid stock up to 1% 


= ~ 
; pha 
as = 
a, — 
a a 
Mm, ee ae 


No. 1A machine for solid 
Represented 1 \ P. Ls 


stock up to Z 


Sanno, Sr \ 


Detroit Alloy Steel Co., Detroit. Booth 326A 


pa I ed in manufacturing Dasco alloy to 


mo Kus e! d W \. Spindler 


DeWalt Products Corporation, Leola, Pa. Boot! 0 
le Walt Ve r-Worke portable electric woodw 
ne 1 gener: nstructior il for spe 
voodwor neg peratior suct I itting, ripping 
2 noning, st ne. «€ DeWalt **‘Wonde 
| WW ‘ ew ir saw method of uttir 
ad velded Lee tubing am formed metal proe 
\W te t ‘ ter with 44-in. table Re 
1 t Gard president Robert H Mu 


igel | J. McLaughlin, J. C. Manr 


W I nd die rolled part Represented by: W. | 
\ ‘ lent: A. G. Greenamyer, general super! 
‘ \{ (Cherry issistant to vice-president; D. G 
£ perintendent R KE. Sherlock 
mA Peter lL. (. Miller, F. H. Lammert, P. M. Gub 
H. ¢ : | D. Pumphi 
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Se Bothwe ( Detroit: W J \ , t temperatul ntr er pyrometer temperat 
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K-G Welding & Cutting Co., Inc., New York. B h 2¢ ete miniature Homo furnace and Leeds and Northrup 


ter Represented by: H. Brewer, A. F 


itors, oil burning equipment a] Vv pe f ‘ y I 











Testing - Machine Recorder 


NEW testing-machine recorder has been de- 

veloped by the Southwark Foundry & Ma- 
chine Co., Philadelphia, in conjunction with the 
Leeds & Northrup Co., also of Philadelphia. This 
equipment, as illustrated, draws on an enlarged 
scale an accurate stress-strain diagram of mate- 
rials tests, showing the critical points in great 
detail. The range of the recorder may be varied 
by changing the voltage of the electrical circuits. 
Both stress and strain are picked up by electric 
telemeters and transmitted through wires to the 
remote potentiometer recorder which is, in reality, 
1 double recorder. Its initial appearance will be 

at the National Metal Exposition. 





or remov- 

ing sca le 
trom forgings, 
stampings an d 
similar parts, N 
Ransohoff, Inc.., 
Cincinnati, will 
exhibit at its 
booth at the Na- 
tional Metal Ex- 
position an acid 
flotation tum- 


bling equipment. 


Heat - Resisting 
Alloys 


N its booth at the National Metal Exposition, the Chi- 

cago Steel Foundry Co. of Chicago will exhibit its 
heat-resisting alloy known as Pyrasteel in the shape of 
castings designed for special purposes and old castings 
which have rendered exceptionally long service. The 
illustrations show some of the shapes in which the alloy 
containers for heat treating are made. 
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Electric 
Heat - Treating 


Department 


OR the manufacture of precision twist drills, ream- 

ers, cutters, etc., Whitman & Barnes, Inc., Detroit. 

has a heat-treating department here illustrated. Tem 

perature and time are controlled automatically from a 

central station. The various tools are tested for hard 

ness, and actual performance tests are run A research 
department is also maintained 


Electric Furnace for Heat Treating 
Aluminum Alloys 


NEW furnace has been recently announced by the 
General Electric Co., Schenectady, N. Y., for heat 
treating aluminum alloys. It is a pit type, cylindrical 
unit. In a typical application of this furnace, shown in 


the illustration, a run of castings, weighing approxi 

mately 500 Ib., plus a basket weight of 700 lb., both at 

room temperature, was placed in a furnace at a tem 

perature of 900 deg. Fahr. In 1'% hr. the center of 

the charge was at the heat-treating temperature. The 

working dimensions are a diameter of 4 ft. and a depth 
of 6 ft. 


















A New Hydraulic Eccentric Press 


N eccentric press with a hydraulic pressure regulating 
device has been installed ina drop forging plant in 

the Chicago territory by Henry Pels & Co., 90 West 
Street, New York. The regulating device is designed to 
release the pressure automatically as soon as the per 
missible maximum is reached, which, on this particular 
machine, is 330 tons. The compression fluid will escape 
into the overflow tanks, the plunger will continue its move 
ment without forcing the ram any further and, upon its 
return stroke, will draw the compression fluid back into 
the cylinder by suction, so that the machine can continue 
to work without interruption even after the overload pro- 
tection device has operated. The press has been used for 

straightening automobile crank shafts 
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Last Year's Output Nearly 34 Million Tons—Electric 
Alloy Castings a Feature—Some Factors in 


Establishing Alloy Industry 
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vhich in the same time had in 


= ‘ ] ilrpiane They are essential in the 
= F > Oo >SssS f Vv 2 
eased 58.5 per cent. In each of gress 1n All y Steels al teal ditien of eeawenl 
e last three years more alloy C In 1928 onlv 16 Tons of Tot 7 resisting materia f many kinds 


teel was made in electric furnaces 
than in 1918, while 20 years ag 
electric alloy steel was report 


, 1 In 19278 over 3.000.000 Tons 3 F 
Larger Demand for Alloy @ In er a nen ee ng and so on. Their incorporat 
Castings of Alloy Steels Produced: In a _ moti 
" 1909 About 182.000 Tons ae 


R* ENT expansion in alloy CCOne: RBS CHEMCCHINS thi 
\ steel castings, which includ @_ In 1928 Electric Alloy Steel tance 


: . ‘ | + ; 7 ry 
electric, open-hearth and others, Castings Made Up Over 18 e turna 

T) Tt | , + ‘ ‘ , i +} 
has been gradual but pronounced Per Cent of lotal Electr lebted r ferroall ind t 


\{t 169,684 tons in 1928, the total Alloy Stee 





r 4 | ¢ ] } } } ; ] + 7 } ‘ 
early twice that of 1924 and Was Reported ENn-pradt eeis and the proaut 
~ +¥ 4 ‘ ; . ; 
irgest on record. f dif l nes; als he efficier 
ihnis review, based on data f eat treat ‘ f ‘ ‘ f t; 
American Iron and Steel Insti- a roce 
( ers ‘VU vears At tne peg ini g To! ea ¢ é 
ict 1 I alloy steel Was made i ! I I \ ‘ il i i 
if tonnage < nig speed stee wa ! ‘ ' ' r ry)<¢ : 
ron nillion tons was made, with the t treat ‘A tinge next onth. at ( 
Ur year 1t Wl approximate | ‘ elever eny 1 ment 
. T rw ‘ T 
; = ‘ 
Factors in 20 Years Development “3 
I Le¢ ] n aiul ! ind t i \ I ie 
. 2U vears a large new indust! na ‘ 10Uu ? +4 ‘ | i ‘ oni eating new pr ¢ nd 
I today many various type ot allo tet i na ne ’ t 
e! e t ther industries ( ] } 
cect Se - ‘ ra 
' ¢ teeth a the like posited 
{ ; 
é [ rar 14 é ped t) 
\ W ! P ( Ltd England), using a! 
\ q . ‘ — j ' | } e} n iY fon 
i 17 \ ' Y i ) lot ngvane tes 
¥ ‘4 , ¥ ‘ *? ‘ ' 
( ] 
H4 
4A A 
i4 
+4 
Vind? { 
I es } 
Fole I I \ 
| Alloy Casti1 Alloy $ 
G I 7 I 
{ f 
14 f 
f } 
"fe st 
' 7 » t Z 
7 i 7 
s4 ' Z t is 
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7F 
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APR = 


: a4 meee + C ASTINGS of Electric Alloy Steel Have Been In 
79.434 A creasing Rapidly in Tonnage and in the Percent- 
age of All Alloy Steel Made in Electric Furnaces 
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alculations for Bending Rolls i 


Establishing Diameter with Definite Deflection and Unit : 
Stresses, and Determination of the 


Limiting Conditions 


BY RENE TILKIN 


S generall ed ilculating the 1 Smallest diameter to which the plate may be rolled 

ending machine, to ll» times the diameter of the roll around which the plat 
ite 1 given diameter, ar¢ wraps itself. 

lhe esults obtained are fa All calculations are made for the moment of great 

rate formulas est stress. such moment being obtained when rolling the 
ng those diameters with great heaviest plate to the smallest diameter. The load on 
penditurs f time. the upper roll then is equal to the force required to bend 
’ ng a f rational bending ma the plat in its middle point, the plate being supported 
t 1 mete \y the bottom rolls at points which are tangential points of 


the bent plate in the rolls 


The curvature of the plat 


5 
neth modifies that load a little, but 
the the difference may safely be 
} 
{ . ? 
f t Es DS ae ad ° ignored. We may neglect al 
Fixed Relations Established — | enor | 
) the deflection due to the weight 
N R. TILKIN S equations estab- ) f the rolis. as well as the 
‘ oe lish a series of relationships small difference (clearance) 
between the main dimensions of the between the width of the 5 
° } . : ' ® 
rolls used in bending steel plates. vreatest plate to be rolled and 
; an thea Summarized, these are as follows: the length of the rolls. In the 
. . . . ' { 1} c ¢f vig is suppose 
ne Diameter of single (upper) roll is 1.136 ( igure the plate i ipposed ¢ 
g n¢ é ntou times that of each of the two lower without thickness and repre is 
rolls. sented by a line. * 
; - - : ) 
1used Distance between bearing lines of plate ) 
on lower rolls is 0.945 of the diameter Bending Machine With Three 
of the lower rolls, when the latter are ‘ Rolls 
1.5 diameters apart. ‘ 
. a or ; ; For three-roll machines the 
Stresses induced in the rolls are a fune- , 
nN cont ‘ vith : . : : stanr . ” enter 
; tion of the thickness and the width of distance between the cent 
raight the plate being bent. Critical con- lines of the lower rolls may be 
I ling ditions, explained in the text, are ' taken equal to 11 times their 
, | 2 
ais 1 ‘ found whe > wi ‘eaches 79 times ) . ’ ; 
( llins he ound hen the width re ache e time diameter. We may allow 2 
the thickness, and again at 109 times ) ; . . } 
sins Sickness. deflection of 0.012 in. for each 
, foot length of the rolls. The 
; ; 
) flexure stress ot the rolls 
’ . Poa ecee FT a PE A Or Ge ee ee eee should not exceed 17,000 lb 
r to the square inch. The fol 
I remal! ! rie rOUS, owing symbols will be used hereafter: 
¢ < Y Y rT é ach } , a } ) 
¢ I i I are 1! } 7) JD cine 
Moreove finishing ( in exa | E (ir 
é t ncrea lal . 
I 
t I neé i¢ ed T? y a ae reased Sh 
Kurt f ne nin! plates | }? ) 
I ! I rmat I I macnines | 
A ng f mall deflectior I 
) { net 
’ 1eY rey re r | 
} na ns é ? < \ } ! | 
f ey ng nacnir Tr nres iis j 
n | l The fact which apy to thes F (pound » 
hit re Ratio of the Diameters of the Rolls 
i n ne ne } ye rolled It may be shown that the ratio D/d of the diameters 
() } 4 eh (4 wean e 4 : ' es 
) inch (for eel) f the upper and bottom rolls is a constant, if we assume 
Mi i. | ; —_—* } es | ‘ 1 ; 7 . \ 
Mii J I ite a le end 1] he deflection to be the same on all rolls. The value of . 
VU tne juare inch (Tor steel) this constant depends only on the distance between the 
Mi ela ty of the roll metal: 29,000,000 center-lines of the bottom rolls, and on the minimum diam- 


D 
eter to be rolled on the machine. If j is a, then D a d. 
| 
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Let us analyze force F (Fig. 2) with its components 
f f on the bottom rolls. The distance M O, between center 
of curvature of plate and center of each bottom roll. is 


I 


att 


0.5d+ 0.75ad. 


i r 
Then y y 





_ _ a | 
j 0.5d+ 0.75ad a (0.5 + 0.75 a) t+) 
On the other hand, in triangle MOB, 
: y \* . a 
9 } (0.5d + 0.75 ad) (0.75 d) 
whence y 2dv 0.5625 a? + 0.75 a 0.3125 
Introducing this value of y in equation (1), 
F 2 V 0.5625 a® + 0.75 a O.3125 
f 0.5 + 0.75 a (<) 
i 
i 
| 
Fig. | Gen 
pper| Ro eral Relations of 
\ the Three Rolls 
. ‘ Jf PE Constitut 
= Sitiel coat es . ‘ 
% ing a Set and 
{ tt } the Plate Being 
“A Be 
— “Bot tp Rolls— ent 


The condition for having the same deflectio na 


6 RNR He. Sem eg Son as 
| 
| 
| 
| 


rolls is: 
5FL 57 L (2) 
884 EI 384E 3 
Which, by simplifying, becomes 
e 6 
4 ak 
bs ; wT (ud) rd I 
But for a circle / ; and -, ; hence ( 
64 64 / 
Introducing this value for ; in equation (2), we obtair 
: 2 \ 0.5625 a4 1 0.754 0.312: 
a — — 
Ob + Uida 
from which a 1.136. 

The problem now is simplified, since we need only cal 
culate the diameter of the bottom rolls. Multiplying th 
value by 1.136 will give the diameter of the upper roll 

Diameter of the Bottom Rolls 

To find the diameter of the bottom rolls we must fir 
establish the equation of the following three conditio: 
the unknown quantity being the diameter d 

(1) Force F required on the upper roll. 

(2) Stress of the metal per unit of surface on the 
upper roll, R. 

(3) Maximum deflection in the middle of tl ype 
roll 

We should first find r, the distance (see Fig 7) D 
tween the bearing points on lower rolls of the heavi 
plate when it is rolled to the smallest diamete 

i 0.75ad 

lid 0.%5ad + 0.5d 
Substituting 1.136 in place of a, 
c — 0.945 d 
> We now can write the equations 
0.945dF Le E 
{ re (45,000) { 
Fl 3.14 (1.136 d) 
) R \' 


12 24 29 000,000 ~« 1.136 
31.750 — iat 
from (5). F 1,750 L ¢ or Fd 1.750 L « (R 
d 


vettonnsthittan 
ne 
— 
7 
—~ 
ey 
i 


from (6), FL 1.152 d°R (9) 


158,100 d 


from (7), R ) 
L (10) 


If, in equation (9), R is replaced by its value as found 
in (10), 


Fl 182,000 d (11) 
and dividing equation (8) by (11), 
d 31.750 Le 
L 182.000 d' 
whnence 
d 0.174 L* ¢ (12) 
raking the logarithmic value of both members of equa 
tion (12), 
Slog / 2? log «¢ 0.76 
log « : (13) 


This formula enables us to calculate the diameter of 
bottom rolls of a bending machine for rolling a steel plate 
of all lengths and thicknesses, under the conditions set 
forth above 


It is, however. necessary t check the stress R of the 


metal of the upper roll and r of the bottom roll, in case 

their values should exceed the permissible limit. First will 

be found the ratio R/r. The general formula for the stres 
beam uniformly loaded gives the system 


(7! 5.14 (1.1386 d)*R 


3.14d") 


9°” 
< 


f 
Dividing the first equation by the second, 
FY (1.136)°R 


j } 


| mm, OX 


(14) 


Dut, according to equation (2), replacing «a by its value 





i 2 0.5625 (1.136) 0 1.1 0.5125 1.664 
0) 0.75 1.13¢ 
Fig. 2 Sche + 
mati Arrange I 
ment of Rolls | wv 
and Plate, with 
Relative Dimen 
sions and Clear / 0 A Y 
inces as Ex ooh Be 4 


plained in the 


Text 4 y > 
¥ I 
f 
! i S alue as found in (14) 
} 1.664 
Le 1.156 0.88 R (15) 
lr} Le R is found by using equation (10) 6 


Cases When the Stress of the Rolls Is Too Great 


Wher cnecKing tne Value Oo! r and R by meat oO! 
juations (10) and (15) it ften found that the lin 
17.000 ». to tne quare ne exceeded tor one or pb 
tnese values That would be the case for the uppel 
j x 100 
ne tne at re “ _ } (see equa l 
j 17.000 
10) t would be the case for the three ro when the rat 
I 158.100 (). 88 
} . - %.18 (see equation 10, cor 
17,000 
A n y) 
I rn ¢ at (1Z) 
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161 1. Force required on the upper roll. 
: e* 2. Stress of the metal per unit of area of the upp: 
roll. To find x for ¢ 1.19: 
: AUS 0.75% «x 15d ; 
z= mem : 0.958 « 
O0.4> od + Ud r P 
mae The two equations may be written 
I O.953dF Le a 
~ 45.000 
I [ equal to (ol A) 4 6 my 
(13) may oo 3.14 (1.19 d)* «x 17,000 
B) . 
8 oo 
ween 109 and : od ~ 45,000 t 31.500 Le 
per roll must From (A), 6 0.953 d d 
the meta ind substituting in (B), 
equal to (01 51.500 L? « 3.14 1.566 d* & 17,000 
ters of 8d 32 
907 L* e, whence d 1.108 Le (18) 
Special Formulas for Case 2 Examples 
ele tne ipper ! , tne equa We hall examine the following three cases: 
( as a function of tl 1. Thickness of the plate % in.; width 6 ft.; rat 
: 
P th. 
‘*hickness f the plate % in.; width 5 ft. 6 ix 
| 
i/ la I (t i Qa 79 
] ) ? : / . ~ . 
K hickness of the plate 1 in.; width 5 ft.; rat 
I \ Case 1 Applying equation (13), 
og 72 + 2 log 0.5 0.76 
g 12 es a aR 
Special Formulas for Case 3 . F ).8418 
hre ¢ eas the per! vhences 7 in.; we derive from it D ad = 1.136 
neters Wit! SS ! 
lefl il ng i 158.100 d= 158,100 7 
ned wv equation (15) are t and R L D 
I inisned 15,400 lb. to the square inch. 
met ane ( ers must | am ( (Applying equation (13) for the bottom rolls, 
hree rol athe log 66 + 2 log 0.75 — 0.76 
equal defi This will be don log d = 0.89 
n is Wa 1S¢ al S the } I pa nee d 7% in. 
Applying equation (15) for the upper roll, 
Ratio of the Diameter of the Rolls eee 66°: x 0.75 , 
D 1.325 — 9.1 in. 
D \ i.iv 
i l re ne 7; 1s a constant 7 , 
R 17,000 lb. to the square inch and 
a he center-lines of the bottom roll 158.100 x 7.75 : 
> 4t 0.88 16,340 lb. to the square inch. 
ne neé m est dlameter of the bend o! 66 
mes the diameter of the upper roll Case 3. Applying equation (18) for the bottom rolls, 
7 I D a 1.108 vy 60 x 1 8.58 in. and D 1.19d 10.21 in. 
, then , 
we have R 17,000 lb. to the square inch. 
the conditions r writing equation (2) 
ame nus 
2 0.5625 0.75 0.3125 Ba ° 
a High-Strength Brass Made in England 
5 { 
he upper roll is given by equation A high-tensile alloy, called P. M. G. brass, has been 
. e ’ 
1D 2FL developed by Vickers-Armstrong, according to the Eng?- 
R. Vnit { t R 14D) ° ‘ . j . 
2 : 14 neer, June 14. It contains no low-melting metals, and is 
he bottom 1 comparable in cost to gun-metal, but of superior physica 
l4d 2; 1 properties, as shown by the following figures: 
2 a Rx 3.14 
R Cast Forged or Extruded Cast 
- ee U.G. Bras P.M.G. Brass Gun-metal 
] 2f1 k D ~ 
. vive (17) 
14D* 8 x 3.14 f 8 8.82 
F 
ul D” by ell lf 1K HOOF 0.000 18.00( 
() 75 { () ? 
0. ix 0 
S ne ? tar ‘ . 2 ° 9 
l 75to9 
Research for the Bottom Rolls tougl 
14 
ers T y a‘ 
' A n inder the form of alg: Castings machined to wall thickness of 34 in. are water 
he unkr intitv being the diam tight at 2000 lb. per sq. in. pressure. Strength is affected 
elevated temperature less than gun-metal. 
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Cores Baked in Vertical Ovens 


‘IXTEEN vertical core ovens, 45 ft. 
. high, are used in the Oakland foun- 
iry at Pontiac, Mich. These save a great 
:mount of space in comparison with the 

yrizontal type. Two illustrations show 
the making of crankcase cores and plac- 
ng them on the trays of the oven. The 
third picture gives an indication of the 
great capacity of this unit and shows, at 
the same time, the unusual cleanliness of 
the room. Cores of this type are made 
two at a time on a roll-over machine. The 
cores are loaded four abreast in two rows 
yn the trays, being placed there by the 
core-makers themselves, whose work is 

{one closely around the oven. This elimi- 
ates use of racks and all necessity for 

aisles. 


SEVERAL Vertical 
K . : ts 

Core Furnaces Can 
Be Placed in the 
Space Which a Single 
Horizontal Furnace of 
Same Capacity Would 


Demand 



























kK ACH Core-Maker 

“ Loads His Own 
Cores on the Furnace 
Trays. To this end 
the core-making 


benches are grouped 


closely around the fur 


naces 








Machine for Baling Forge Flashings 
ORGE flashings and similar heavy pressure or horizontal ram is of 
Paes may be compressed into forged steel and the high-pressure or 
bales measuring 12 x 12 x 18 in. and vertical ram is made of a special 


weighing from 300 to 500 Ib., on the chilled material to eliminate scoring. wear or to accommodate work of dif- | 
hes -duty hydraulic baling press The cover is air operated, a pneumatic ferent thicknesses. With the excep- ha 
lust ate d, w hic h has been brought hoist placed horizontally on the struc- tion of the lower slide, upper terminal : 4 
he Galland-Henning Mfg. Co., tural steel framework of the press block and upper slide, all frame parts 
M e¢ being employed. The entire equip- are made from arc welded steel plate , 





\re Compressed Into 12x12x18-In. Bales Weighing from 300 to 500 Lb 
nto which the scrap is ment is operated through a Nopak 
{8 in. long 18 in. wide and 36 hydraulic valve, which requires no 
It is equipped with heat- packing and makes use of an accumu- 
teel liner plates to protect it lator unnecessary. The lateral operat- 
rom the cutting effect of the ma-_ ing principle of this valve is said to 


be baled, which is com- 
inder heavy lateral pressure 


re made large; the low- der high pressure. 


Heavv-Dutv Power-Driven three springs being adjustable. 


Mounting the springs direc.iy ove 


Vertical Welder 


i elding light structural steel 
es and for multiple projectior 
! i medium and heavy stamp 


ngs and forgings the Thomson Ele« 


insformer rated at 350 





Welder for Light Shapx Fore ngs and 
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assure effective operation and elimi- 
nate tendency of pounding, while un- 


the work is intended to provide more 
sensitive pressure arrangement than 
otherwise. 

The knee of the machine is adjust- 
able vertically to compensate for dik 


and bar stock, the various units thu 
fabricated being either bolted or 
welded together. The weight of the 
machine, which is designated as the 
model 290, is approximately 10,000 Ib 


Bench Grinder for General 
Shop Use 


N improved 1-hp. bench grinde: 

equipped with either alternating 
or direct current motor that is con 
trolled by a safety type switch located 
in the base of the machine is being 
manufactured by the Schauer Ma 
chine Co., Cincinnati. 

The motor is entirely inclosed s 
that the machine may be used eithe: 
for wet or dry grinding. With d.« 
motor the 10 x 1-in. grinding wheel 
operate at 2000 r.p.m. and with an 
a.c. motor, at 1750 r.p.m. Whee! 
guards are of improved type, and the 
tool rests are mounted so that they 
may be adjusted readily to any posi- 





The Bench Machine May Be Used for 
Wet as Well as Dry Grinding 


tion. End bells are designed to pro 
vide maximum working space between 
the motor housings and the wheels. 
The shaft is mounted in solid rac 
double-row ball bearings that are i 
closed in dust-proof housings and run 
in grease. The height from the base 
to the center of the wheels is 11 in. 


The weight of the machine is 162 lb 


Tool Steel Makers for 
25 Years 


The Columbia Tool Steel Co., Chi- 
‘ago Heights, IIl., celebrated the 
twenty-fifth anniversary of its incor- 
poration on Aug. 25. Founders wert 
E. T. Clarage, A. R. Waters and A. J. 
Scheid. A. R. Waters, who is still a 
resident of Chicago Heights, assumed 
the general managership of the com- 
pany from the beginning and at the 
death of E. T. Clarage succeeded him 
as president. Mr. Waters retired from 


that post in 1925 and was succeeded 


by A. T. Clarage, son of the first pres- 


ident. 





la BP tican: 


ma 


AP Aa cn lle + 


i we 
we 


med 





New Hydraulic Cam Grinder 


Features Include Hydraulically-Controlled Timing Mecha- 
nism and Slow Down Work-Drive-Motor Control 


; cs meet the demand for a can 
; A grinder having automatic features 


nat permit one operator to attend 


three or four machines, the Landis 


Tool Co., Waynesboro, Pa., has 


rought out the 5 x 40-in. grinder hers 
llustrated. In addition to the timing 


nechanism, the work carriage tra\ 
se, wheel feed, work cradle and dia 


md wheel truing device are hy- 


aulically actuated. 


Although designated as semi-auto- 


natic, the machine is full-automati 
he grinding cycle for the first 


has begun. The operator simpli 





wkey 


Soot Sah 


4 gs the cam shaft, places it in thi 
nacnine, throws the quick-acting 
rK-rest Jaws into position, moves 


A lever to start the work rotating, and 

<a i - 

; then throws the main control lever 
; The latter causes the work carriage 


move, bringing the first cam to the 
grinding position, at which point the 


sca 


atch on the front of the bed drop 
nto the first notch of a hardened plat 
the front of the carriage The « 
ressure is immediately cut off fr 
the carriage-traversing cylinder, and 
enters the hydraulic straight i 
eed cylinder, causing the wheel bass 


! rapidly At the same time 


Tg i aah lls + 


the oil pressure in the work crade 
nder is reversed, swinging the crad 
i ack until the master cam comes 


rs mtact with the roller. By this time 


he grinding wheel has made contact 
with the work and the feeding- 


vement has slowed down to the pre 





deter l grinding speed. The whee! 
eed inues at the predetermined 
ate il the wheel-base comes against 

DOSITIVE stop, indicating that the 





} 


rk has been ground to size. Shortl; 


efore the end of the cut, the work 





y ling cle SiOoW \\ \ rk arive 
r cont na the ner teature 
. } 
- mac y e t res 1it in 
I s i in hinist! 
\ y rriy no } ‘mploved 
\ : y 2 < s en ioved 
( t { yrinaing whet 
gl rie V-belt 
\ nstant-spe tol Ss use 


Roller - Bearing Speed Box 
for Garvin Tappers 


i aesigned | mke! ipered r ‘ 
bearing equipped ed box that pi 
des three selective er The ur 
ma é Dtained r ¢ ( hrect I 
ne ‘ tor drive r tor ngle pull 
I . in¢ A apt t in 
nacnir T \ T us¢ 

(rea ‘ made chron ! Ke 
tee heat treated and hardened, are 

ars¢ ten and rul na bath 
I end f the gear teeth art 

roundes t ra itate engagement 
The s] ding cone gear ha i iong bear 
ng T ( nait te prevent cnatte! 
ng ar le ea hifting Ai 

att ire round ar ire equipped 
vit! me thread it r s€ 
idjustment f the Tin I earir 
vhich adju ent ma e made fron 
the outside f the hor Bearing 





natlt and niiter tort are 1DT) 
With a 12-in. driven pulley spindle 


ainabDie; with an 8-in. pulley, the 
peeds are 450, 600 and 900 r.p.m 
For the motor-driven speed box a 


np iZUU) ~r.p.m moto! recom 


Hardinge Sales Co., Inc., New York, 
exclusive distrib- 
iter in the New York metropolitan 
rea for the shop furniture division 
f the New Britain Machine Co., New 
Britain, Conn., manufacturer of 


pressed ste¢ factory equipment 
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Drop Forging Institute to te in September or ear! Industrial Analysis of Puget 
Meet in September f administrat the Sound District 


Viarkets, Manutacturing costs, 
( . 
. . é ( of raw materials and lega 
( é ng? ! P lve Pour 
! Ken ) some de 
| ' 
:O-paye OOK IE ecently ssue . 
> ‘ 17 j T j e Sea e Chi ‘ ( 
+ > > . >| 7 7 \ ‘ 
Steel Vessels Unde 
» - ‘ . 
‘ i ‘ ‘ ‘ 
Co Structiol sta 4" I n, VU 
\] ! I 
, } ’ 
’ } 
LY 
} y 


Sees Active Business to! 


! meal manageme! 
¥ y is y 
; Hurl rmar 
i . } AY hiy ( ( 
: ; ' Fede r 
, ( n I ! uirman, U1 
- c B ’ y 
\ \ 1) ( mm} 
F I i riet 1 nograpt! ‘ 
: 1 wonmarntn ts 
i ’ W ‘ ne 
( I manage 
) indryvmen to Hold rise ire better < 
Sectional Meetings ati th, . + nan are pub concerns. The met 
< T tTuce T Ay eY ans exypnre S¢ 
T nua } ilT al ul ( ty ‘ 
Y rnment and hool administratior 
on = significant evidence on this point 
‘ ; he fact that taxes go up, year aft 
‘ ar, while the prices of many se! 
I . I 7 es decrease, as industries in rease 
: ie r efficiency, proves that ‘har 
' facts’ justify our chronic politic: 
. uch 
2 F ‘A few vears ago automobil 
. : ; id et and such things wer 
: ' = ixuries, even for rich men. N 
they ar n reach of nearly eve! 
va urse, But schor ing costs more 
the taxpayer and renter; justice 
ul ourts 1 more and more a lux 
( & ] P cour e 


\ copy of Mr. Hurley’s little arti 
I in probably be obtained from the 
sesh Illinois Manufacturers’ Association 


120 South La Salle Street, Chicag 


furnace The Edward G. Budd Mfg. Co. PI 
adelphia has received a contract fi 
ig toa all-steel bodies amounting to $30,000 


000 or $35,000,000. 
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Railroads Want Reopening of Rate Case 241 ean inconsistent with, th 
; Carriers Ask Commerce Commission for Reconsideration of foo oe ae eg 
Decision—Also Say Time Allowed Is Insufficient By reasot 


VASHINGTON, Aug 27 Rail a The ! } t ! ! 

. informed the Interstate Con . nk fourt tior 
( mn sion that the will that #¢ ‘ . ‘ ‘ 
ning f the genera I ! ° 
y ‘ ase ffecting t¢ y | 

y ] ; y y ind tT ‘ 
fF Classificatio1 ars 
nder the Hoch-S ) 
Th tey ‘ | y 
) ‘ rearg ey 
rat T re pecting } 
ed n e Calf 


mn. t] 
petition for nent Chicago-Milwaukee Reduce 
I ‘ I rt I ‘ } I * “ ‘ 
Se Steel Rate Suspended 
i Va a I 
“7 ‘ } 
| 
: Sa nat 
; } 7 det : wat, ' 
n was intended to esta 
r the direct 1 t na t I 
I ble t su I I rr ] Vi ‘ 
rrently the rates over the indirect and n B | i Suggestions Invited tor 
gies enue tii talieah tool ae Manufactures Census 
for period of s mont 
Oct. 20. It was stated that , 
ild be impossible to publish tl f lilv er : ' 
rates over the direct and indirect The | Manufactu \ hile to the ne f indust 
ites within the time required. ition declared that tl igk ’ vrate informatiot neern 
he arriers said that the ne f effort and expense it embe} a n activiti the ecial ad 
th section order does not ever built u iteria ising at M mmittee designa ( 
rant temporary relief over the it vaukee, Kenosha and Racine, W ta of Commerce amont has re¢ 
rect lines in order to establish and lespite the advantage of ation e1 iested manufacturing organization 
aintain the new adjustments. Asid¢ oyed mpetitor n the Chicas trade associatior ind ndividua 
from what was termed “the chaoti district Prior t he decision in th inufacture? for advice and ig 
nd discriminatory situation” that Jones & Laughli1 e, 1t was stat gestions as to the form of the hed 
ild result from compliance with Chicag essed a rate advantage of e to be used in the enumeratior 
th the rate and fourth section 13.5¢. it the finding in that lhe ibiects covered bv the hed 
der,” which, it seems, would be ceeding increased Chicago’ LT ised it 192 ensus ar 
equally as objectionable to the ship- tage t Ld. The proposed ne Ly ption of establishment cna 
ping public as it is to the carriers,” iles, if permitted to become effective, ter of industry: time in operation: 
the petitioners said that it would be t was contended, would set uy] ersons engaged; salarie vages, and 
mpossible, even over certain direct pread 17 gall t I roduct power oal cor 
ites, to publish and make effective, Louis district imed The ymmittee has invited 
is prescribed, the seale of rates Unde the l¢ 3101 n the gene! ygestion nceerning the torm of 
rdered or any other scale. It was Eastern st rate case, affecting jue inder all of these ibject 
stated that “there is ‘irreconcilable’ f Official Classification territory, the ( ept } iuction, whict be 
conflict between the rate making issociation pointed it that the a taken up directly by the Bureau of 
formula prescribed and the fourth advantage of the East St. Louis dis- tke Census with the industrial ass« 
ection limitations imposed.” trict would be 14.5c., exceeding by 5 ciation 
The claim was made that compli- the lisadvantage r that stri Ir ew of the fact that vill be 
ince with the fourth section order inder rates luntal establisne I ry to begin the printing of 
would disrupt and distort the scal rior to the Jones & Laughlin de t! genera hedule early next 
if rates prescribed. To support this cision It was declared th bt tne piar nt! comment on tne genera 
ontention the petition said that there to Increase tne read to 17c. would schedule should be sent to the secre 


ire instances where there will be exciuas East St. Louis producers tary of the committee, Thomas W 
‘ourth section departures on the only from the Milwaukee marks t. Similar Howard, 1615 H Street, Northwest, 
’ ypen working routes and that likewise points were made by the Laclede Steel Washington, as promptly as possible 
there doubtless would be instances Co n order that they may be given con 
vhere there will be complication “even The American Rolling Mill Co ideration by the committee prepara 
ver the most direct working routes said the existing Chicago-Milwaukee tory tor mmending the revision of 

e schedule. 
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Not Much Activity in European Markets | 


7 1 
lidays S1ow Down Business 


German Use of Machinery 


Increas Russia to Foster Manganese Ore Output 
tne International Steel Cart 
me} th Stewarts & Lloyd The next meeting of the Interna 
: ; t ul he Broken H P} rietal tional Tube Cartel will be at Par 
a , Sept. 25 and 26. Despite dissolut 
( are of the European Hoop Iron and Tul 
her ! ‘ n Strip Cartel, the strip steel mills a 
French w are a still cooperating on prices for lar 
orde} Be ontracts, and efforts are being ma 
G ! » renew the cartel. 
! r} Belgian output in July was 347,0( 
‘ { F pig iron and 345,000 tor 
Holidays Affect British Market 
Pig Iron Consumers Delay Fall Buying—Steel Export 
Quiet and Drop in Shipbuilding Contracts 
AN Au Althoug! tnere nave late 
1a , nth he } er mport : orelgiT r 
‘ lec a I re st ap 
I I ’ Impossl le 
hi While there has beer me 
‘ mi-fi hed steel bought, dome 
itput is ll good. Some mills ar " 
r well engaged on orders and it e 
expected that before long some goo¢ a 
nnage be placed Ih ' 
on ‘ apart from hol 
erruptions, domestic demar 
ry ra } expol na 
l mie lusine I 
ina 
‘el air tra 
( r ma itely Arm 
\ rth & ( have taker 
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each for 
builders on the 


Norwegian interests: 

Humber River have 
eived orders for thre steam 
and Yarrow & Co., Ltd.. 
rlasgow, have secured an order from 


Jugoslavian Government for the 


nstruction of a powerful flotilla 
l They have also received i1 
. l ns from the Colombian G 
nment to build three shallow arat 
gunboats. Generally, however, sh 
aing nas not improved, recent 


ders being inadequate to replac« 
els being completed. 
ew merchant ships are small an 
e Government’s decision to suspe1 
rK on its program of naval 
iction will exercise an important 


eT nm tine 


Germany Second as User 
of Machinery 


AMBUR( GERMANY Lug 
apit ise ol macnine} n 
intrie nas re ently pee! I 
gated Vy the German Federatior 
Machinery Manufacture? Phe 
tigation shows that Wermany 
nvestment rn y ich ne} Y ; 
! 27 m. ($6.43) per cay 
t increased to 36.20 m. ($8.62) i 
) and t 17.50 n (11.50) Y 
i y GUS A] hougt ne 192 
pure i I eXxXce I Br [ 
ta use ot macnine! 
‘ than in the United §S 
” Accord ng » the I if i I 
‘ S he e) ipita 1S¢ fy : y 
} 10? va 9.40 ) (> ( } 
: United States, 98.50 ($2 f 
Cana 12.80 . ($10.19) in Au 
. 6.20 n (S86) T (yer? I 
t.9U 7 (35.45) n France 1.10 
. ) r Sout} Afri 1O 1 
o) ! Czechoslava i 1] 
>t 1) T Ru sla 5 70 I (2 y) I 
i Y 0.70 m. ($0.16) y | i T 
)m. ($0.05) in Chir 
World f pure I pel 
led the German Federatior 
Machiner Manufacture) put I 
npleted. Preliminat t 
e a 17.50 m. ($11.30) ! 
n Germar 16.30 n $11.0?) 
n Grea Rr n and 17.90 ($4.26) 


South African Manganese 
Ore Agent Appointed 


Phe Manganess (Corporat n, Lt 


London and ad 


ti r 

4 I ’ 

. I Unite i Stat in the > ‘ I 
nganese or The property of the 
npany in Postmasburg, Sout! 

. +] 


and will be c 
lroad 
shipments are ex 
April, 1930. The 
stated, has a minimum 
manganese and a max 
mum of 0.15 per cent phosphorus. 


il! iine Tra 
re that 


nected to 


early 
sizable x 
begin in 
ore, 1t 1S 


cent 


next year, 
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Polish Wages Under Dollar a Day 


Workers, However, Receive Coal and Other Allowances— 
American Capital in Eight Steel Producing Works 
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91 31 7 Manganese Ore Output 


DUIS Mos R LA Lu I 
W . f : 
‘ 139.19 ( 
‘ T é i é f par n 
rie ] I ? t} +} 
I | 1T dey t It 
¢ nr rect a ist furnaces 
r y ‘ f 25.000.000 
7 t juction I ter 
f ! ne An effort , also he 
r } nere tpu t th tl 
‘ 4 ’ , Y | } fiy ne pr 
5 Z Ss } r iy entr i and mode rl 
( lipment I alle na tne rt 
i Z (if ryla I I B ick a ‘ 
($1.424 I} lernized 
It timated that the output 
) T 
er > er ee at tne mine I ( 
vere Z : reased 74 pe cent by moderniza 
Ir d r vage I tion and that production costs can be 
; customa! N rece educed 35.5 per cent The program 
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Would Make Canada Independent in Stee! 


Ontario Government Prepared to Pay Bounty on Ore— 
Electric Furnace Reduction Planned 
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Diesel Engine Driven Plane 
Se. Turt Flies 15 Hours 


HAMBURG, GERMANY, Aug 


The Gi an aircraft builder Junkers 
( Dessau has improved 

L) ! airplanes so tha 
! ent test an airplane equl] 

a Diesel engine remained in U! 

I lS hr. It is believed tnat t 
German commercial air service 

some planes with Diesel e! 

rir n al effort to reduce ope rati! 














This Issue in Brief 


Heat treating is an art of the Exports of iron and steel prod Lon tructure weakening 
highest order. In for fg ucts in first seven months of flakes « raphite I 
ew process 1929 
y rust € } 
e. He cann vithout 1 | \ 
é tne experience é rhé 
Rate ooling f : ‘ 
n hea ! ne , 
' d—Pa 
\merican ol ) rile teels is 
1 1928 exceeded 000.000 ros 
Sy Sa} e ~ 1s c in oO : 
ucceSssI\ teps in machining Diameter of single (upper) roll 
the crankcase of the nine-cylindet 
Wright Whirlwind engine I f 
1d ! pit ) I 
ing hol ire lrilled nu Sixteen verth core ovens, 45 ' ’ 
ne ish , 1 mult ‘ ly t. higt save much space —_ 
2) 
Aluminum alloys can be heat 
t treated to yield a wide range of 
* properties. The tensile stre1 
htainable in some Progress in case carburizing, 
reatment i remarkable I ; : 
plies ) uct K I 
nardnes Hea re I Remedt tor crvysta spots yn I I 
nent »W y y plate i ware I i T 
t} moder? ! I so 
il A { 
Substantial! ivings in weight 
ind improvement In strengt! 
) t t 
a ac se Metal construction is lighter 
l YP ael ilé ms IC UE ( 
ta . 1 than wood for Lire 
a { treacle t i 
a United States Na\ uses hara th. . 7 ' } 
! rarts are handied W 
standard colors to mark ends of f 
tor n in irge ect! 
bars \ 
ir? é ( f heat treatir ’ wv 
nas een reduced Vv est ! ; 
entra located plant ! ! P = 
t? I re vor} I 
frend toward a fairly general 
Machinery exports in July agreement as to principles of 
; Products and personnel of 250 were the second highest ever re- heat treating and thi 
: 

* exhibitors indicate corded. 1 nt of the nit ng for 
3 ymmercia ind +, hy y r eY r e] ’ rl i’ it 
4 

c Ol the I al I ng ature ‘ +, ' ‘ 
Cleveland in the we Ss g [ al 
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‘ ; e sound promise I proving t 
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. . : *) , ‘ OT Yr) ) } orid r iS 
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needer more el one 
re ! il ma re ( 
( nat ti KS r tnose mp 
eed al So! ng capital and ¢1 
mre tT 
\ x vr } T ) 
~ \ CAP 4 
: | = ? no? ite s irit 5 
ib n tne e ( TWO r three 
rand tot quotationa 
} 
2 ZUU Di mm ¢ ) ars 
, 4 + + 
\? e l } » he ePwerl 
! tne} ! tnere are aup 
i vnershipn of sto 
ma Ca a ept tnat tT! 
q 
1 ) orporate Ss! 7 
# 
\ 1, eliminatl luplicati 
i ‘ 
y+ 7 + , , , ‘ it} 
i i ’ 5 
9g nrics Heret ‘ c 
) ’ ws +) t y , 
, ’ ? 1 ? 
, 
=f i 
We id pl 
: < 1 1 rie — rie T ‘ t! I ' 
T ) ) ) ne mit 
; ‘ 
‘ il pl ess tna nas ‘ 
‘ } nal terized some fina el 
ea = naee j al xpanded Dasis 
I S en made ) t, to the des] 
> 
! Reserve Board Howeve} it 1 € 
: nflat hint rather if n the 
1 O! pu ra cl Is 
; . 
; ! n equalization i nflatior We hav 
; ’ 
f ibout 160 per cent in our general index 
We hav een bringing our na ! 
} + the ry ti « ire \) some?rtnil 
; 
~ ‘ answe!l ul aptional interrogatio1 : 
} I e alrma e, and wlll agree that we are Naving ll 
it SO have we been ever since tne index 
) , ] } . . ly ‘ c ) 
er: rice level began to rise sharply, about 1916. 





He er, we are certainly not experiencing any cur- 4 
latio or anything that has to do with th s 
vere 


quantitative theory of money. Nor are we ov 


producing commodities and building up accumula 





ns in which credit is being frozen. And somehow 


’ the ve fail to become alarmed about the inflation that has 
or} pper deposits it been blossoming in the stock market. 
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Heat Treatment as a Science when nearly all other industries have shown large 


) ‘ ; ; ; yains, affords food for thought, there being basis for 
OR many years the old-fashioned tool maker has 
| been able, and still is, to bestow a fine cutting 


ma king some plausible guesses. 


rhe most interesting comparison is between steel 


: it ‘ “7\) ~ , ] 
edge of long life on a rough piece of steel. His ev ee 
oe ] and automobiles. The steel companies have had a 
ind experience tell him just when the tool has reached : ‘ 
heat f 1 H larger increase in earnings than in tonnage, there 
the proper nea or torging and quenching. e KnowWS sa ° 
; = — coe ; : wing a substantial increase in earnings per ton, yet 
° t the reasons why. Similarly the blacksmith 
' : : . ‘ ; : : without any really material increase 1n realized prices. 
ashions out of a crude piece of metal a hard, service ' ; - £4 
| os ; ihe explanation 1s that with full operation the extra 
| ible product. Science is not recognizabl , 
ch ! ( rodau l ess pel ! general running 
complishments. 
x ? ? ? i | é ne in re 


The last fifteen years have been a marvel 


ss in the heat treatment of metals. Expansion of a? . Saal ; tamahile industry 
the steel treaters’ organization from a small beginning ae , a = # * 4 a & 

a great technical society in eleven years is impré rT . es : dire ot 

ve witness to the fact. In this issue of THE IRON , e ae ee ee a. 
\GE, which especially emphasizes this progress, ont aa 2 s 
ep vf ( 


vriter observes that not yet have operations 
ld been brought under scientific control. T 

ncertainties remain to be cleared up. Yet 
cords progress in organizing our knowledg* 
A leading testing engineer, whose researche | fi <s Siecatet a 


s ; i ir? vel Vas al yutely essentila Any car 
ie of metals are known internationally, points 1 a = 1 


' aown i ile d lose round, no mat 
: 
‘ n another page that lately general agreement |] ‘ \ 
‘ ! ich profit the ere per Cal ecause the 
een reached as to the principles or neat treatment 
I ! ere 
that advances in gray iron are signa Anothe ‘ ‘ 
. ] } new i Wa eT ey 
riter, who has specialized in aluminun ‘ 
ense mp n all probabi 
their rapidly growing uses, under heat 1 Bao ad 
: n iy fo) ta ne individual pt 
e\ ‘“omise soon to ficure n +} nat? ‘ : f 
prom 1Sé¢ oon Oo hgure 1n f ! There } heer nte? ve ile effort 
oe a ee Bes wntinnad + ners : 
ree railroad cars, steam railroad passens ’ \\ , sails ) ita extra tonnage thi 
ind parts of locomotives, as they are already d ‘ 
: iit i e@ eT ind | 
he building of aircraft, motor cars, tr +] ‘ 
| al ; 1uto 
such is the modern demand for saving in weight oes iene 1 that Ford 
*a nerease 1n speed . ; 


>» 


We need not doubt that heat treatm: 


; ra int It a detall 
% } sa scie t} | +} r id ( | 
5 — — ! é el n pl r Cal Low 
' viedge Ot tacts, exXa Know ied | 
; § c i ? l tT? r I ‘ | e includ 
; vledge of proximate ises. But : ‘ , 
I la I Oo! I ne! pe 
( rat ‘2 ling ry } Q 2 
reading page l V 1] ’ i as heen 
lista} inead. itor ‘ + } heey ’ 
l e en 1! ment 
H he re differs etweer tee] 
hie + ’ y : AY iddaitional tony r teel 
Automotive Industry’s Earnings 
. yee] d at almost no expense, while an addl- 
oo ‘90 ? rs ror TTr T ? 1 ' 1 ' 
\“ veal ago General M« ! a i ‘ nal numbe1 f itomobils has been sold at a verv 
ion DY Naving earnings n high expe! N od particularly to blame: the 
1» ° + ; . ‘ ‘4 ] , : 
per cel ine SS 4 S 1 Cor 
12 pe ent in exc¢ if Steel ry ; : ( t laid out by the march 
s. In the first half of this yea ) 
é 
( nt excess Yet the auto 
een extremely active, even more so thal 


Stl Automotive I lust C8 ompile 


f earnings of ten representative pass 
ympanies, showing first-half earnings totaling $205 AST year the steel ingots and castings produced in 
(32,321 for last year and $206,586,527 for t i L the United States weighed 35.1 per cent more than 
ng only 1.4 per cent increas¢ G | t g ll ! ed For Euroy necluding tl 
representing about three-fourths of the tota l¢ United Kingdom, the exc was only about 17.4 per 
reased 6 per cent. Peerless had an increased ent Phere quite a differenc: Why? As the 
Pic ree Arrow converted a loss into a very SU tantla | { 1 State i re itively new intry one would 
profit, and some others had large decreases in ear! ratner expect the divergence 1 e in the other dire 
¥ re 7 Il 
Large earnings in the first half of 1927 were not It is necessary to get clearly in mind in the first 
difficult to understand. Total production was onl place that the apparent exce of steel over pig iron 
1115 per cent under the record first half and as Ford not a real excess. The major part of the scrap used 


production disappeared entirely before the end of tl n any steel works is the scrap the works produces 





half year, non-Ford production had a large increas« itself in converting steel ingots into merchantable 
The small gain this year over last in automobil material Last year the United States produced 50, 
ndustry earnings, when activity has been so great and 325,393 tons of steel ingots, but only 37,177,939 tons 
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‘k \nd runs on bearings and is held together by bh i 
skelpn into pipe. rod Operators therefore call down blessings on the pn 

shipped who provided generous bearings and ample lubricat 8 

roduction of ‘ to the journals, and properly objurgate the unk) 


yet 


2 155.714 tons. showing a lesigner who skimped material in studs, bolt 


ste ast Everyone knows that there have been import _° 
inces in the methods of lubrication. We see 
rea mechanics with long-spout oilers, sprin] F 
juid on everything surrounding the elus 


Much complicated machinery has an oil ci 


I 
] 


built into it, supplying every rubb 





generous and constant supply of 
n other equipment the oil-can nu 
tched by grease cups or by periodi 
the bearings grease under pressur 
grade roller and ball bearings and 
or I the mMmanutacture and properties 
ind other alloys have also impr 
ency of much machinery 
rie ! point we nave ? t 
I Ww s equ ped thn 
) T ) i ? ‘ er ry ) 
table mal 
() ‘ ] ed led. filts 
nterlocked with malt 
} i ? ild rye nTey) 
ry | é ae vy I} 
eT ' Tr maAakeé ] ‘) 
S Ty nas one } 
t Tt) T ne ry ( 
4 
(,enere desig} 
earl nad its. enabled ti 
; 199R with ‘ 
lipment amounti! 
( mill, eithe l 
Al ] 
) T 4 t 
eS Tine 
ste lant requirn 
ervice has be 
] ele l per is 
l i large pel ntaye 
rs, fire nd rates, I0ol 
r repairs and inspection. O 
l operate 100 per cent oO 
l d oil and also indergo INS pe 
jut the general quality of mate! 
and design in the newer equipment 
r than in the old that such delays are hard 
he tim To say nothing of the s! 
re hazard, such an “ability to se! 
: ' n In reducing repair gangs, auxillal 
Bearings and Profits | 
lipment and even in some Instances ope} 
B | 
nstances are ted to substantiate the % 
n that machines make money only v : 
rate, that they operate on bearings and ar 2 
ther with bolts, and that money spent 1! 
: 
proportions and intelligent design will pa . 
ds in operating economies. And tne } 
s hold for entire establishments as well . 
ii Macnines 
“ ; 
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CORRESPONDENCE the United States. This is b 








ng 
* American Costs of Concentrating ntinents of rt 
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Manganese Ores 7 aa 


Referring to youn 


ir dis . B rae 
\ug. 8) of the Bradley manganese lea 
\ omment on the ammonia leaching f M ‘ 
lict of the Calumet & Hecla; 
ch guessing as to the cost of that pro ; 
n! vives the cost of the ¢« r } ‘ ' ‘ ? ' 
er |b.; and if the recovery 2 S ‘ ! mes : 
neans an operating cost of &4 r } , Y 
ng the precipitate to refine - . 
Phe Bradley process 1S the ty ! eC} 
can production, the basic v we 
ised that do away with hand ! ! ; 
rence now complicated a process ‘ my 
ts object) if the labor cost i nes 
I processes a this are lov | t { { ted { i] t An 
reat iccess¢ n Ame} 
\\ 
es wnel tnere irgs n? 
cheap ind ther ‘ 
ine matter grade 
g, if there plenty of ! 
th low S 
Cre 5 { where B os 
¢ \ ¢ { 
; 
e} ‘ a 


y 
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Republic to Acquire Union 
Drawn Steel Co. 


VD \ug 2" if 
\ Stee Co \ oy 
{ ly wr Stee ( 
have agree¢ ! —— ee : 
eo Whitcomb Company to 
h t ni ) npal : . 
cquired b R ¢ o1 Make Oil Electric Engines 
yrding itement 
SCOrGmg ( . 1) Vy } ( 
Cleveland financial interest 
negotiating the < | 
awl! company, whicli Tne 
ndependent maker ( 
. . ] i il 
Lee products Y tne count 
three plants at Beaver Fa 
ne each at Gary, Ind., Hartf 
( Y VM: eS le ) Obhic : al H: ? 
{> 
Program for Iron and Steel 
i ¢ } r rovosed . 
een made public and Institute’s Fall Meeting 
ipproval of tock} f a 
yawn company. : 0 } ! 
Rise 
ar he Festival Ha ester 
Low Expansion Alloy for rth t Exhibition, Sept ie 
~ 4 ‘ 4 . | + ‘ ‘ AT tT 4 ' ry 
Gas Engine Pistons iced tule sles shee 
f bar iron 
4 new alloy, developed by Alu 
' ie : ays ended A 
num ( of America is being used 
Reo Motor Car Co. for pistons. Re 
. ry y 
ngineers think it is better than th 
rmer plain skirt aluminum piston, 
vhich has been so successful in the 
ist The new material is called Gre 
Low-Ex and has a thermal expansi ement and St 
ite 12 to 15 per cent less than that ( I A 
previously used alloys, while the actories ( 
heat conductivity is 15 to 20 per cent eing nl 
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Bar Mill Rate Unchanged 
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Output Reduced in Some 


Rollings of Rails, 


T 
i 


Large Sales of Southern Pig Iron 


{ t ci el Meanwhile, some rail mills have rea ‘ 
! ‘ their obligations. This is true of one 
Chicago, though the other there has a 75 per cent 
I schedule arranged into October, while the Ensley n 
the Tennessee Coal, Iron & Railroad Co. has 
5 \ together with four open-hearth fur 
e} ippiying it with steel 
plate operations have declined to an aver 
80 pr ent or less. Though the leading produ 
o er than 85 per cent, output of indepen 
ranges from 50 to 75 per cent. Within an 
I s will begin rolling on next year’ 
s eel demand during August has be 
seven months’ total which exceeded 
he same period last year by 16 per cent 
\ veel awards dropped to 22,000 tor 
50.000 tons in the preceding week 
‘taled 58,000 tons, of which 27,000 
( : ! it Cle land calling for 15,0 
r re s operating at close to capat 
he only steel product in which delive 
een materially cut dow) Among new 1 
30,000 tons for four ships. 
Railroad equipment orders, totaling nearly 18 
93 for the Lackawanna road, we! 
since Jun 
x ( ( Iding remarkably well despit 
mand. The fact that a fourth-quarter 
A sheets has been made at the present 
85 lb., Pittsburgh, points to a con 
’ l irrent } es to the end of the vear, not 
ilk of an advanee 
Heavy sales of Southern pig iron have placed pr¢ 
) | t distri in a somewhat more favorable 
A ; One compa! hich has sold upward 
: 90,000 the North in the week, has withdraw! 
ke ind the others show a tendency} 
he quotations, although much of the week’ 
isi was taken at prices ranging from $12 
>| 0, Birminghan Sales included 20,000 tons 1 
Urde wo Delaware River cast iron pipe makers, 10,000 tons 
er ment \t a to an [llinois steel company and 10,000 tons 
; l l ron to other Chicago district consumers 
the? eens © ieaal Northern iron remains fairly steady in the face of 
se AIRES SNe Be pel the Southern competition, though prices have given 
. sae ay 50c. a ton at St. Louis, and Buffalo iron is lower 
etweel ; a and til in New England. 
oe ’ ment in rolling THE IRON AGE pig iron composite price has dropped 
eps = eG 10 get siarted to $18.25 a gross ton, the year’s low, from $18.42 last 
ee ae ne eee week. Finished steel remains at 2.398c. a Ib. for the 
re s¢ LD third week 
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A Comparison of Prices 


Market Prices at Date, and One Week, One Month and One Year Previous, 
Advances Over Past Week in Heavy Type, Declines in Italics 


Pig Iron, Per Gr ; 1 Finished Steel, 


No. 2 foundry, ¢ uf 
iS ( ae I i I P r \ 
I Valley f rr 
\ y Bessemer, « 1 P’g 
NI eal Cc} oo* 
\T ible Vv \ 
( forge Pitt n . . 
. § har il, ¢ g : , 
ful . 
Rails, Billets, Etc., | 
I l hea t | 
hillata: Pittabors Old Material, 
S b Pittsburg}! t 
Sia *ittsburgh H 
lets. Pi ure 
W ( P Dl gh 7 
( 14 
5 P ( ( 
4 4 14 
Finished Steel, ; : 
Per LI ] I ( 
; scars , Coke, Connellsville, 
Bar Cc} v 
B ( 
\ y , 
p ¢ Pit burs 
D te Cc} oO 
- Metals 
Struct hap I 
struct hap ( 
Struct i hat Neé Y . 
Cold-f hed ba | bur 40.4 st ' 
Hot- 1 cf Pitt } 
( ad I I 
* } tel 
Pj b } itomotive industry has affected ste« 
itts urg t seriously. Only one or two 
t he } maker! ol itutomobile na 


Industry Marking Time to Discover Trend of Demand, egun to specify steel for new mod 
Meanwhile Operating Close to 95 Per Cent at SS: Se, Peay ee 


rers of cars in the low priced field, 

PITTSSURGH, Aug. 27.—The steel industry in the Pittsburgh and tributary ave practically withdrawn from th 
producing districts is marking time and it will be another month before the msuming market. The Ford com 
trend for the fourth quarter will be cle: discernible. New busin and An} the one exception Its re 


julrements are as large as evel 





shipping orders on all products except plates and ne finishe shee ar - 
e. = as . ; ¥ . ry} curtailment has forced makers 
tar from sufficient to sustain present operating schedules and backlogs ars 

: : ; triy teel, who nave peen operat 
already considerably reduced in some lines. » on a hand-to-mouth basis fo: 

Nevertheless, the Steel Corporation y natura ind not alarming lr! t ome time. te low down their mill 
subsidiaries and the leading indepen proportio1 Fortunately, it finds the th prospects of even lighter sched 
dent producer in the immediate Pitts- eading companies so well ipplied ile before demand again develop 
burgh district are still able to utilize with old isiness that new tonnage heet makers, however, who are fa 
capacity ingot output in their various not immediately nec iry 1 1 ored with unusually heavy commit 
finishing departments and have not tain activity. However, rollings against nents, report a sustained demand from 
yet begun to accumulate raw steel to old rail contracts have now beer ther consuming industries and st 
any marked extent for their reserve largel) completed and 1t Will De eV ive ifficient shipping order 1 
stocks. For this reason it will be an- eral week intil new  orde1 ar‘ everal weeks’ work. 
other month before any decided cur placed Prices are holding remarkably we 
tailment in the rate of steel making The same is true with regard to tir lespite declining demand, and no fur 
will be necessary and present opera- plate, specifications for which hav ther weakness has developed during 
tions, which are still not far below 95 receded sharply this month. Leading the last week. Galvanized sheets ars 
per cent of the theoretical top, are ndependent makers of tin plate hav till soft, but leading independents 
not expected to decline immediately. reduced their operations to an aver re taking a firmer price stand and 


+ f ‘ ‘ l 


And during that month improved de- age of not more than 65 per cent here j alk of an advance in quota 
mand from leading consuming indus- capacity, although the Steel Corpora tions. At least one fourth quarte1 
tries may change this decline into an’ tion subsidiary is still above 85 per contract for black sheets has been 
increase, ent. closed at 2.85c., Pittsburgh. 

The present lull in demand is entir The decline in demand from th The pig iron and scrap markets are 


The Iron Age, August 29, 1929—563 


a 





High 
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Aug. 27, 1929, $18.25 a Gross Ton 
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Mill Prices of Finished Iron 
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Philadelphia 27 se , ; Welded Pipe 
Cl ms aa Sheets Base Discounts, f.o.b. Pittsburgh District 
\ as and Lorain, Ohio, Mills 
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in Francisco mills 1 . ‘ 
}} \ Re 
t irgn m 4 ) f : 
h m 1 ngtk : “s 
I mit im, mill ngt 
> c i 
t of Ch*< ) - 
Heights n 
I i 
I 
f Chica 
f.< 
h mi 
I rY rY 
: eland 14 4 
pi 4 
k w P 
é wi na i 4 
\ Tin Plate O 
pe rt A 
; Stene al Sh: : mer nt ind on ga 
: Structural Shapes Mics ' ° 
§ tar l poir with ipplementary discou 
; ASE pe ( ) t) d galva 
‘ mill rerne Plate eee 
: ‘ ica 2.0 eme i f 
Birm nm ; % 
¥ I wal ( a ba Ww 
Bethlehem S Chicage 
Cle land ‘ } rhe 
Pt —* : : E ired from Pitt I » O ind Chi 
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\ f Cr 5 
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I irgh 
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f.o.t Pittsburgh and Clevelar I 
¢ and re ‘ : ‘ 
é } 4 
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d nai t 
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d ple / ‘ 
hed atanle 4 
ated n > 42 4 
wire, Ni N : 4 d ¢€ r (» 
ito $9.5 ‘ 4 ‘ Lt eretr 
\ 1 fe wire i wed i d | 
“ ‘ t ¢ 3 i ( ad 0 0 ase di Ph 
, = N 0 ) r j i : « & r pe ent I efe 
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wire, painted ) i poir preferentia 
> W wire fence per net ton t Rails r and n iding » & 
‘ ) ' ' ht thar i 
. a 
( f ( ‘ mil dd ered ( “ ° necr ai tut t : 
€ are $1 per ton abo e foreg I S ; ; . € ind gage t t 
m prices 33 at t her W ° ‘ f ‘ t le d mete ar 
Vi N rr $3 a g! t - ( ‘ 
t ant; Dulut M nm . ; . ; 
: oe? hada See ae Bae ; - tt Seamless Mechanical Tubing 
- Track Equipment Per Cent Off 
Cut Nails Base pe Lb. Carbor to 0.30%, base (carload 
Per Lt 1 larger $2.8 Carbor to 0.41 base ( 
W hee g Read r N 5 rr m I differe . for lengths over 18 ft. and 
me . P e 3.0 { mir exact lengt Warehouse d 


The Iron Age, August 29, 1929—565 











ason will begin figure. The scrap market in gene) 
nd n will soon begin is awaiting the trend of steel oper 
xt year. tions, and will probably turn def 
g, and nitely either upward or downwa > 
large) after Labor Day. If there is an 
ted tendency at present, it is in the d 


tT () of : *\ ts : } th ~ tT oY 
Strip Steel.—Strip demand has d rection of weakness, and thi ren 
shart will probably show itself in the b 
oie on the Pennsylvania Railroad list . 
; . ‘ , which are to be opened on Sept 
; The list is an unusually large on | 
ontaining a total of 70,000 tons, 
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rket is very dull. The Sales Prices of Ingot Brass 
t t in August 


] f the. \ "1 inal ; +, 
Alii Mi SiS ee iat. ; nablv. ad | principal mixture 


ngot bra during the 28-day p¢ 
Old Material.—S { au riod ended Aug. 16, as listed below 
} n neg \s there are, as yet, no generally a 
od cations for ingot bras 
‘ , ; ust be understood that each iten 
y N } me ompilation re pre senting nume! 
Or n the trict ales of metal known to the trad 
. I PLS the designation shown, but eacl 
( grad tem, in reality, includes many varia 
mand I tion n formulae. Until the progran 
Poh Hydra on ’ standardizing the principal specifi 
! ree il ations, now progressing in coopera 
r Sal nen tion with the American Society fo 
an ible to Duy th Testing Materials, is completed, the 
| : irg! l rict at f lowing specifications will be under i 
. ? the narket 1S ood to refer to “commercial grades.” 
S1R S18 Ma- ( 
y ' rT ? T y tee] 
hrincinge y j 
ane , 
) ? W re eri! of 
‘ | ] y ¥ Wer ld ‘ i re 
I S14 Machir 
ire quotable at $12.75 | 
nd ar unchanged from The Swedish Iron & Steel Corpora- 
) vee} They were el { ! s) Rutledge Street, Brooklyn, 


: 
last N. Y., has removed its general office 
> 


e >1 a ton under this to 17 Battery Place, New York. 
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Mill Prices of Semi-Finished Steel 


Billets and Blooms Sheet Bars Skelp 


Per G ] U H t be r I } } town) 
i ] Per LD. 
Re ng, 4-in. and under 10 ir 1 8Se. to 1.00 
Pitt irgh .. “m $35.06 Youngst ‘ ] 1.85c. to 1.90¢e 
Rerolling, 4-in. and under 10 in., ; elar : red 1. &5c. to 1.90« 
Y ng wr 35 . ; 
4 Slabs Wire Rods 
Rerolling, 4-in. and under 10 ir 
Cleveland “ 3 5 ‘ mmor ft, | 
Re ng, 4-in. and under 10 in., G? s Tor 
( Pitt re! ; } $42.00 
r izo 0 \ 2 n 
£ }ua y Pittst irgt 240.( { ( 


Prices of Raw Material 


Ores Ferromanganese Fluxes and Refractories 


perior Ores Delivered Lower . 
uke Mathie D Fluorspar 
7 g ? r 
Per Gross Ton ‘er Net Ton 
re I eicn. & 4 t G r t 
Old range Bessemer, 51.59% iron $4.81 7 ; Domest 8 and ver m flu ide 
Old range non-Bessemer, 51.50% iron 4. ; not € icon, gravel, f [linoi 
Mesabi Bessemer, 51.50% iron A. : 1 Ke yn $16.0 
. c 4 cele > , . 
Mesabi non-Bessemer, 51.50% iron $.5¢ on leisen rr and K t rr 0 
H h ph sphorus, 51.50% iron.. 4.4( g i 
Re ce ‘ For ' g - ‘ - 
an Ore. ¢« f, Philadelphia or Baltimore Dome i f \t k ty 
Per Dome 1 i e128 $18.75 
Iror re, low phos., copper free, 55 to 58 r » i 
» are & er oe ana 19 > - sae Domest J f k, § t yg 
1 dry Spanish or Algerian 12 Electric Ferrosilicon m fluoride. not ey a 
w phos Swedish, average 68 , ; sa 
1K n 22 
i 
~ v 
Iror ore basis Swedish, average 65 $8 
1.0 nF Fire Clay Brick 
Manganese ore washed, 652 manganese Pe Gross T ; , l 
a the ‘Gatiaenen 2 -00c. to : ' a9 Por i # b. Worl 
M ranese ore, Brazilian, African or Indiar : $ High-Heat intermediate 
7 0 33.00 ‘ ‘ Duty I Heavy Duty Brick 
rungsten ore, high grade, per unit, in 60 Per r $43.00 to $46.00 $35.00 to $38.00 
oncentrate : owneenver ee $16.25 to $16.5 . -¥* ! 1 7 
Per Gross To Bessemer Ferrosilicon Maryland 43.00 to 46.0 00 to 38.00 
Chrome ore, 45 to 50% Cr.Os, crude, c.if New Jersey 9.00 t . v 
Atlantic seaboard ....... . . .$22.00 to $24.00 F.o.b. Jackson County, Ohio, Furnace O 43.00 46.00 Oto 88.00 
Per Lb now f! , Pe Ya r 
J er G rGrossTon | ( { 3 
Molybdenum ore, R5% concentrates of 10 ¢ »} 12 t34 : eine : pes ae 
MoS,, delivered ; 50c. to 55c 110 0 : M : ‘ vt a 00 to 38.0/ 


: 12.00to 4 25.00 te 88.00 
Coke r om 
ke Per Net T Silvery Iron Ground fire : 





I f.o.t Connellsville er vor 
. mvt eo CF tne F.o.b. Jackson County, Ohio, Furnace 
} 1 2.65 te 
indry,  f.o.t Connellsville Pp J ” Per Gr Silica Brick 
mpt $3.75 to 4.75 f : »| 100% $ ) to $28 
I ndry, by-product, Ch’go ovens 8.00 4 00 11¢ 9 00 + ‘ f h kes 
Foundry, by-product, New En- g 12% Per $43.00 
ind, del'd save e° 11.0 6.00 5? 1 
° ( ig f 00 
I ndry, by-product, Newark or : 
Jersey City, delivered .00 to 9.4! ( . Birn — 3.8 
Foundry, by-product, Phila. 9 ther Fe rroalloy " 4 - 1.00 
I ndry, Birmingham ; 5.00 Ferrotungsts rr 
I ndry, by-product St yt lol’d t 
. product, St. Lou ‘ lel’d $1.4 Magnesite Brick 
ovens ut Ferrochron n 4 t 6 arbor nd u 65 Per Net 
I ndry by-prod., del’d St. Loui 9.00 to ‘ ¢ ed ¢ , 
1 ; 1 ira € f B 1itim ré aT d 
Coal Per Net T Demieendhins oe ee ee ae Pa 65.01 
Mine run steam coal, f.o.b. W. Pa f furnace $ $3.€ — Baltin mean 
mines . ei $1.25 to $1.75 Ferrocarbontitanium, 15 t 8 per net Uneste : 40.0 
Mine run coking coal, f.o.b. W. Pa ton, f.o.b. furnace ne , $ tandard lA 45.00 
mine c s i 50 to 1 5 np} nhor tr r hlaet furr ‘ 
G: oal, %-in. f.o.b. Pa. mines 1.90 to 2.¢ arioac . R wr Chrome Brick 
Mine run gas coal, f.o.b. Pa. mines 1.65to 1 per & ev er Net Tx 
Steam slack, f.o.b. W. Pa. mines 80c. to 90 phoru ‘ r . ! An- 
Gas slack, f.o.b. W. Pa. mines 1.00 to 1.10 niston, A per gr tor ndar : $45.0 


Mill Prices of Bolts, Nuts, Rivets and Set Screws 


Bolts and Nuts Bolts and Nuts Small Rivets 








e 5 Ir and Smaller 
Per 10 Pieces Ps Cent Off Liat 
Ser ed ‘ y , 0 
I Pittsburgh, Cleveland, Birmingham Or SGoemi-finished hexagor te ted nuts. S.A.EF F.o.b. Pitt jand 10 
. Semi-finishe T: ited 
Chicago) Stove bolt package I } )and k Cleve 70 and 10 
Stove bolt n package Cr as 0, 10 and & . . . : 7 
Per Cent Off List Stove bolts ir S kages, Cleveland 10 and 6 : b. Chicago 0 and 10 
M e holta ( e } ir P’ gt ] ind 2% - ’ ’ 
: ao ch ae’ 90 nd 21 Cap and Set Screws 
Car e bolt an 2912 
r bolts fn Stove ‘ : uk, Uleveland 1, av ae ? Freight allowed up to but not” exceeding 650 
2 OTS ee . . . ‘ [ € ts t anda per 10 on lots of 200 It or more 
Plow bolts, Nos. 1, 2, 3 and 7 heads 7 ; 
oe ‘ ¢ 9 ner cent ff on bolt and nuts ’er Cent Off LAat 
Hot-pressed nuts, blank or tapped, square 70 D , ve , | anG s Pe ent LA 
, : ‘ ; applied ad busine I ess a a 5 d cap rew 80, 10 and & 
Hot-pressed nuts, blank or tapped, hexagons 0 te 1, : ants of 55. 60 per cent apoly — ’ ° 
Cc. and t juare or hex. nuts, blank or 7 . eo Milled standard set screws, case hardened, 
p.¢ anc squa r nex. Luts, iank ) e P £0 ar d 5 
tapped : ° Large Rivets ‘ . 4 
Washers® 7.00c. to 6.75c. per Ib. off list lled headless set screws, cut thread. .76 and 10 
; Ir i Larger Upset hex. head cap screws, U.S.S. thread. ..86 
- : a Paee nat ry Upset hex. cap screws, S.A.E. thread.... #5 
*F.o.b. Chicago, New York and Pittsburgh Base pe ; : ; = @ 
+B t+} ‘ ~luding F Pittsburgh or Cleveland $3.10 Upset set screw 0,10 and 6 
solts with rolled thread up to and including ee a . 70 
‘% in. x 6 in. take 10 per cent lower list prices F.o.b. Chicag 8.20 Milled studs . 








” . Senate Committee on Finance, yw 
C 1cago have on prices. 


Prices delivered Chicago: 80 pe! ce 


Production at Near-Capacity Rate. But Bookings Continue ferromangant Se, $112.56; 50 per cer sé 


3.50 to 50 aT 


errosilicon, 


to Taper—10,000 Tons Southern Iron Bought aes Se 
Semi-Finished Steel. — While +t 


eading interest has little semi-finish« 





: xtent of U steel to offer in view of the large ag 
VI lal vregate requirements of its own 1 » 
and its affillated companies, mate) 
( Mi ul ybtained without much ,< 
c uty from othe1 producers, Mor 
) ver some interests that recent 
. e4 : ; n+} coured the open market for extr 
lirement are ! v piling et 
heir own mil 
Warehouse Business.—Demand 
declined no more than was to be 
pects t I time o mont! int 
t easo! {f the year Busin 
muck than that o 
' I ~ 
i 4 iron ‘5 I 7 ! 
Plates r eri ontinus 
\ ¢ | vr { rany 
() eeks A ctivit : 
I sai = | at lov 
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> OOO O00 rs W come ’ 
4 
een now and Oct 
Le ! rage tant 
2 ( Awart for the e 
() ' ne nauirie 
é ime tonnage Vi § 
‘- n p incl g 
W = 
Sheets Sm { t ! have } 
) ems Ti eries 1 r 
r ft ! é eer ne 
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‘ eale ire |} ling 
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Bolts, Nuts and Rivets.—sSp« 
ng th the nal lull in the 
( lp nt ist! Release 
| | July Ith 
I at ont! 
’ 4 y n nel t T 
Ju 28 Ss itions in Aug 
nown a further decline, 
| een rtually equal to thos« 
the corresponding month last y* 
, Current business is_ sufficient 1 
istify operations of 65 to 75 per, 
r n Western bolt and nut plar 
ur ign some compantl ire ible 
ina higher ite by buildin 
deplete | For mill price 
‘ Bars.—Diminishing backlogs are 1 
flected ! easiel deliveries, wh 
range from four to six weeks for on¢ ie 
il n | to three to four weeks ; 
on Farm equipment plants ar 
taking as much steel as 90 da 
; ago, it on the whole are still ver} 
idir f busy. The falling off in tractor p! 
_ at duction has been confined mainly 
Ferroalloys. Activit . nfhine the irge models, output of smal 


mall lot trad tractors remaining heavy. The reces 
eect that th ion in activity is ascribed to thé 
drought in Canada and the Americal 


I re mmended | the Northwest Mill prices on soft stes 
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hars are unchanged at 2.05c., Chicagy Cast Iron Pipe.—A Mill 
, . } 1 . ne l ( e 1} } tin il 
Demand for alloy steel bars is in kes p rur f a 54 i roduc n. I | 
; oe a ipa \ tnis listrict will be ex 
4 ng with conditions in the automobile catt S ; 
' - cs ae the col iK oY Oo new 
7 ndustry. Reports received here indi- the arket is et Mi pinata: 
it Gary, now unde) V, al 
te that motor Car output may show ne re ns rht | () \| : . 
= ; . ' : y ne er mills at tl 
ppreciabie recovery atiter the middle 3 arded 450 t ' ~ ‘ 
September. Specifications for rail e Ly ( ‘ 
- steel bars from the farm equipment Dearborn Township, Mich., has placed Old Material. — The week ha 
nakers have tapered somewhat, but 10.000 ft ef 6 end Sin. with th rought out no further important con 


eases from bed companies show n American Cast Iron P ( Mines imer purchases of basic open-hearth 
decline. One prominent bed make: H ; , ha f t 
expects his last half output to show : ind & to the MeWane Cast Iror idvance to $16 or higher on the n 
iin of 33 to 50 per cent over tnat for Pipe ¢ rs r heavy’ eilting tec placed 
1e first six months of 1929 P i te c ag vas a sury n view 


tr 


Rails and Track Supplies.—One | ’ 849 ; : é ; ecent a alel 


cal rail mill has virtually disposed 





ts obligations, but the other is st ; en 
tie : S Cold-Rolled Strip ‘ ‘ ! ible 
perating at 75 per cent and, follow Salt 
ge recent additions to existing cor , : , 88 
icts, will probably maintain that be eo: pang eons nr eeiaagh p95 
te until October. The railroads ar “ ; oe oe ee pl ae teat 
eparing their budgets earlier tl ferega‘ —_ = 
and there are some indicatior ‘ ' ee ' 
bly because of unavoidable delay f ’ , ne 
n deliveries during the current year . : 
at the fall buying movement 9 
der way sooner than usual. In ce ; D. 
i quarters it is believed that ! \T c 
ries for 20.000 tons of ra 
pment this year will come out be ‘ 2 NNO : 
re Sept. 15. The customary rut 
fications in track supplies , 
: r ugmented by tonnages s Ip] 
nting recent additions to rail cor 
Light rails are inactive. ; 
hearth and Be . 
ed f n et > f ' I 
Standard railroad vi} ‘ 
t tn ) [ 
Structural Material. There 2 ( 
F : 


irther shortening of deliveri Ds44 ’ , 
iin material, with one mill off: 
ne snipments n three to tour wes 


another in three to seven week Wire Products 


irded as promising. Bridge worl 

I ndustrial plant project ré I i 

ire of urrent and pending : VI ‘ 
One f the rapidl growing 

\ A | ior tabricated stee ne ' I il Vi 
mmercial airport. Five hanga ! } ! 

ng an average of 1000 tons aplec: hang nted or ore 
een placed in various part hie = 
untry within the past 60 da Hot-Rolled Strip Vi 


the past week the Wayne Count = t , 


rport hanger, near Detroit, 11 
as awarded to the R. C. Ma a ee a 
Cc Fabricators in this district ar . 
hort of work and bids on current Warehouse Prices, f.o.b. Chicago : 
ire h or} \ competitive Mill price T 
ain material remain at 2.05c., Cl f 
prices on plain material, pe lb 
base, Chicago 
Reinforcing Bars.—A few larg: 
lual tonnages have been placed r¢ 
ntly, but business in the aggregate 
hows no improvement and bending ; rt 
“s hop operations continue to rang $ (N , a 
“J m 60 to 70 per cent of capacity ‘ ! I . ishe ut 
> With the approach of fall, however t 
the desirability of getting projects ' ‘ 1 flu 
der way before winter is becoming Per ff List Cu ; 
a factor, and the trade expects the t 4.90 


next six weeks to be more active thar — r lag screv 60 aaa 5 t 
any corresponding period so far Hot-pr . Or . 
vear. Prices are still flexible. The 5 stink aur Oa $3.4 os 
Kalman Steel Co. will supply 1000 se per g 0 ram 

tons for a Barrington, IIl., building of Ud pase per Keg *Rela g ra ' 
the Jewel Tea Co. ut 1oted | 
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Activity—August Steel Buying Below That of July 
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been fully up to normal. Prices hav: 
not changed, with galvanized stoc} 
selling at 3.50c., Pittsburgh, black 

2. 85c. and blue annealed at 2.35c. for 
No. 13 gage. Quotations of wir 
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rders for common wire nails at 
$2.55 a keg, Pittsburgh, or lower, and 
for plain wire at $2.40 a 100 Ib., 
Pittsburgh. 

Vill p 


eel bars, 2.29c.; plates, 





22l6c.: struc- 





iral shapes, 2.19%4c.; bar iron, 2.14c. 
Coke.—Standard furnace coke is ir : a \ 
active and the price is unchanged at 


$2.75 to $2.85 per net ton, Connells- 


; : He ! e of tl 
ville. Special brands of beehive foun- 
lry coke are quoted at $4.85 per net - ) a 
ton, ovens, or $8.56 a net ton, deliv- - , ae 


ered to northern New Jersey, Jersey full finished sheet nd f 
City and Newark, and $9.44 to New ittle cu ment it 
York and Brooklyn. By-product cok: runnil 





is quoted at $9 to $9.40 a net ton, I ‘ 
Newark or Jersey City, and $10.06, ee 7 “ie ; os 
New York or Brooklyn. a —. Pee rt 2 
Old Material.—A larg: aster? pane i inde? st 
Pennsylvania consumer has closed o1 educe rde f 
abi 25,000 tons of No. 1 heavy melt t { eaning ut 
ng steel at $16.50 a ton, delivered, th« ; 
ime price aS Was paid by this cor he I 


imer on its last previous purchass ' 


Brokers are paying $16 to $16.50 a nd tho th 1 
m, delivered eastern Pennsylvania ici} ecifications 1 








Cleveland 


Prompt Deliveries of Steel Possible 
rices per 1b., deliv'’d New York: Sott Reduced—Steady Volume of Pig Iron Buying 
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stern Pennsylvania, but this is at ted 1 perati1 6 
+ } } ] : 
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+ ae 
imer at Bethlehem, which accept a ean 
N 2 steel at $1.50 to 1 tor T} ra emé¢ I 
than the price for No. 1 he melt ! 1 1 eration. W 
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G i zed sheets (N 4).4.60 to 4 : 
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N ) ann’l’d wire, per 190 Ib $2.91 ren der rt eal Bu 
‘ - . 100 1} 2 
\ i: vire, per 0 Ib ' a a eer in 
Com. wire nails, base per keg 2 
ting weg rrvrevated , inn) Tons 
*Net base, including boxing and cutting ( pared with 20.000 tons during 
t le ort . . 
ngth nre ou week The re more Af 
t n tne Buffa tr T n tne northe rr 


and Backlogs Being 


ned 


Dusiness in finls i steel aecilned 
iown during the prey us Week orders 
; 4 +} { i alf 
what less than those r the first halt. 

y ’ nr y r ri y Tt? 
1 I ( nnape 1 ynel race \ S 


products are being gradually reduced 


vd Some | need orders for 
1 | S far there ha per 

or} hneet ) ire no nve! 

) r Michigan territori Ship 
ents are fair for tl eason of the 
eal rit! ign the Vy will not be qu te 
he vy this month as in Jul Che 

] ( ndausti nici! cut { 





t ncreased { orde! tn} mont 
! n fact me n r car foundri 
é i I é ron than in July Re 
nf 1 y ‘ ayy ~ ithe rr oun a 
e been withdrawn and produ 
! ‘ ioting tl ron at $14.5 
Birmit m. While the price cut had 
entimental effect on the market, the ‘ 
ver price a not appear to hav 
rought out any busin in the nortl 
rn Ohio territory, as the reduction did 
ot seem enough inducement tor 
ners to use a different grade of 11 
than tne had been accustomed to f 
ne Prices of Northern four 
r tear at $18 0, Cleve 
! Tor out ce nipment Lor 
é e} ind $20, Lake it 
ment t Mik ran point 
‘ al 
" 
I y } 
ru j } eight 
t tron fur! t fr 
Jacl n, ‘ 6 f Bir nghan 
Steel Bars, Plates and Structural 
Material.—Specifications declined the 
t eek, the f ng off being n e 
ceable in ste¢ vars, which duc 
tne i ened demand trom thea 
I ] I Vi tof the bar n 
ire l n posit ! to make fal 
nent Speci if n ! 
! ! h demand for reinforcing ba 
I ! I ! mill are 
h others no improvement 
( 1) ind for tructura 
ry } ¥ ip fair vel] I ; 
r l me fy the wuilding field 
( rir tne ce though ( eral 
a Zea iré pending Phe 
| uin-Cer il age Cleveland 
¢ pnecte T née t ror bid next 
mor I require 15,000 t 
R OOD I f tructural tee] 
cd tior reported from regular 
p? } ire 1.90c. to 1.95 
Cleveland, f tes irs, and 1.95: 
Pitt irgh, for plate d shape 
Sheets Ne lemand was light the 
past week Deliverik have further 


particularly on full fash 
ned heet , and ome mills need oOo! 


However, pre 
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ne good for this anced 50c. a ton. A local mill paid 
vonnelsvilie toun $12.50 for a small lot. Dealers ar 

re un- paying $10.50 for machine shop tur 

ntinus t owes ings fo. Youngstown delivery. Bla 


r domest ise in furnace scrap is being freely offered 
t ‘ Phe it $10.50 
Bolts, Nuts and Rivets.—Specifica R enn Siaawiie Cte 
f fi a % ; Tae 
—" : 
, } re i pt t 
. | wrought 
Old Material yy t Acta Or ry 
-hiladel phi: 
Philadelphia 
Steel Specifications Curtailed By Holiday — Pipe Shops 


Buy 20,000 Tons of Southern Iron 


in< 
“f ‘ 
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xX ; 
t 
5 ry 
' y 
P ! Freight 1 
; 4 yr ster Penns 
The Am« s: $4.54 from Virginia furnace 
sars.—Mill deliveries are fan 
npt, but ope rating rates are st 
( gh and prices firm at 1.95c. per 
Lhe ( es Pittsburgh, or 2.27c.., delivered Phila 
Pa., has lelphia. 
I No. 2X fou Reinforcing Bars.—Competition be- 
eastern Pennsylvania tween billet and rail steel bars hi: 
ndry iron is quoted by ecome unusually keen with distribu 
furnaces at $21, ters of billet steel bars meeting the 





wae 








rail steel bar quotation of 1. 


l'ranklin, Pa., or Tonawanda, N 
») 





forced some rail steel bar ss 
offer considerable concession 
tain any business. Occasionally 
tributers, who have quoted on a 


27c., delivered Philadelphia, whic} 


Or ;~ 
ay nd tor 


Y Belsios ee ete Canada 


: Old Material.—Available suppli ‘ ‘ : 
ler aed tik, © Since ethiblnes iabnel oe No Let Up in Sight in 


ee ee ee eee Dominion Business 


pre + 


it Bethleher Pa., dealer report rORONTO, ONT., Aug. 27.—Des} 
| > ct to furnish rail steel bars, find it some difficu sa - ; ict that n and found: 
antageous to furnish billet ste: tas ‘ Car ie } concert associated wit 
(he Farm Show Building in Harris-  pyogniyyiy, é iin 2 ron and steel industry have bee: 
irg, requiring 800 tons of reinforcing e ima at. Catt p erating srinit a 
irs, brought out a low bid of $1,840 ; nn 4 + o aa a” tin wee is etl 
100, but all bids were rejected as on e1¢ = oul cnhalad eeieniitnn 
$1,000,000 is available for the p as C ae wre ne the as nlant si dali Sie 
Billet steel bars are quoted at 1.95 ae or} ; g , te future Foundries and rollit 
» 2c., Pittsburgh, or 2.27% te 2.32 ee “a we tiem int aaumeil salt ee 
vered Philadelphia, with the $ E . renartin ah Dens ictont 
extra for cutting to length sometime : aE sintain present overatior +} 
regarded by the seller. : nd of the vear 
Shapes.—A substantial tonnage of than $14 tor } Pig Iron The gener tone ‘ 
ness is being booked and mill Ke ( ng brig! 
is well engaged as during Ju WI ree rde! nave ven 
Prices, however, are unchanged ed duril t! \ nd ia 
Yoc. to ? Od5e.. nearest ry i} Y pit ’ ni pre re ell er l t 
imer, or 2.0l1c. t Z.lle., de ere exte! in¢ i ul 
*hiladelphia. Some g ne I ng eacl Ve na 
rospect o1 hit } y he Toro? 
he New York Ship B ng | lor ! ce 
n, Camden, N J ! ult ! 
qd il t he ) t? f l Ir li! I 
\ ey) T (ar W | l } ( il F 
it Berwick, Pa hang 
Plates.— Mill ngage 
{ I f I f A } 
it .port Steamshliy ( or! La I 
4 00 tons of plat n ‘a 
f tne Un ted States Nav 
New York Ship B ling Cor 
ration at Camden, N. J \ 
nt mnage of pla vill be re i 
red fi the 1000 fy 9° f 
Delaware, | kawanl & W 
Railroad. whicl } Old Material M 
it Berwick, P Recent I 
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! n the Pitt irs . in . 
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Sheets Blue nr ‘ 
‘ no} need t 2 > } 
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demand and p1 , 
‘ GNe Pitt nop} : Q ( 


Russia Buys German Plates 
hs Will Make Electric Furnaces HAMBURG. GERMANY. Aug. 12 


1A 


: 1 tota I 13 Z B if Ir iust i | rnace The Vere nigté Laniwerke \ (y 
rT ed al nis port, I vnic! ] UV } i I I Dussel f a t ed i tr t 
ns was fro Brit sh Ind ind ! I ma m the Ru n & erT ent t ] 

ms from Norway. Steel import I p plates and structural ma 
msisted of 102 tons of structur: \ P nnected 11 terial needed b Ru ! hipyard 
hapes and 15 tons f stes scra ti i wit! he G ring 1930 Che t liding pt! 
from Germany and 497 tons of stru ( ! n, | taken charge ! f these are reported a 
iral shapes, 75 tons of steel band the elect furnace di I eight to ten vessel 
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Steel Prices Well Maintained—Bridge Takes 1150 Tons of trict, Oakland. 
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Sales ot Iron as Low as $12 Reported—Ensley Rail Mill 


tons of 6 to 12-in. Class B pipe for 


the East Bay Municipal Utility Dis- 
Los Angeles. will 


open bids on Aug. 27 for 192 tons of 
2-in. Class B pipe. 

ar to be firm at 2.35c.. ype ned bids this week on 377 ton 
( snd 
. ! Coquille, Ore., will open bids on 30 
tons of 10-in. Class B pipe. 


ges ti week called for lots of 


Steel Pipe.—Demand for oil count 


, 0 ns for an goods has improved during the pa 
I ns n Pa ec street week or two and, while few large 
: Bids wer po have been reported, distributers a1 
SUUU Lor A oricg* ordering replacements, which in the 
O! 1000 tons for a aggregate have involved large tor 
V : New inqu a nages, one interest reporting orde: 
° ns mage neal totaling over 2000 tons during th 
os are to be past 10 days. The Pacific Gas & 
Sept. 1 omest ene] Electric Co., San Francisco, has wit] 
drawn its inquiry for 2263 ton 
ist Iron Pipe \ 85¢-in. O. D. gas pipe for installat 
vith 1% n Montere Salinas and Gih 
f n 10 r'} company has an inquiry out 
M ( Oakland, se- 38,000 ft. of 85-in. O. D. plain e 
tor f 4 to § ( B pipe weighing 24.496 lb. per 
t ( \ in? lving 465 tor nd also anothe 
I I 5 ll! l 60 n oy 4 ) ; 
( | nda 
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| Fairfield mill. New busine 


: the tructural steel and bar fabri 
consisted only of small orde1 
, h the exception of the structura 
= s ae teel contract for the new plant ol 
mapa c wet e Brown Paper Mill Co., at Monro 
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: - Hy , cured the Virginia Bridge & Iro 
( t t \ : : : +1 
earn ; : ” Co. With the closing of the rail mill 


" at Ensley, the Tennessee company 
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ro : three of nine furnaces. Seven out o! 
¥ ' a sedi 9 ad eight ope n-hearths are being run 
T4 7 1 ees yp ta yates Fairfield. The Gulf States Steel 
i ae oe } all six f its open-hearths ul 
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nat A result of th ng manufacturers report only a_ fai 
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St. Louis 1 Pullman 
Steel Plant Buys 10,000 Tons of Southern Basic— panes Pane, Th eames Chneney ae 
Scrap Scarcity Strengthens Market nd Chicane & Rasteva: Milncls. 6 en 
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Boat Shipments of Pig Iron Going to Chicago and Detroit 
. : ) —Steel Mills Maintain High Output 
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Wants mista Sin. asl made | 1t. The General Elect Finished Iron and Steel.—Opera 


I ¢ ( — > narket f SOO tor f tior oft loca ter rY continue at 
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ae. od . nd r . r ad I nchanged pa ind demand for 
{ rr ge bolt ' nt iT tne Ne y I \ I Br AnK¢ A ne pt ] T he Gene ral fF f 
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Ohio Foundries Operate at 
Over Capacity Rate ; 
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Laclede Builds Tube Mill 
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Copper.—Demand from bot} 
nestic and foreign consumers is it 
reasing and the market is gathering 
trength almost every da Yester 
lay, in particular, sales to domest Rolled Products New York Warehouse 
nsumers exceeded 7500 net tons, . : e é ip } e Per 
ind the market was quite active 
ay. Buying is largely for Septe 
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ee er ty : Gaia ‘ Metals trom New York 
t domestic consumers have bought 
lose to 65 per cent of their Septe 
er requirements There ! il : t 
me sales each day for med 
pment. Foreign buying ha 
reased, with the average for th t 
few days approximating 2000 t VUV ns 
gross tons a day. Conservative ca 
ulations place the foreign sales f 
this month at about 45,000 ton 
pared with 21,000 tons two wee! 
igo, and with average norma ly 
ses of at least 50,000 tons mont! : 
Foreign buyers havi ] 
nly about 35 per cent of 
1 ' } Aluminum Products in Ton Lots 
tember needs. In general, the buying ‘ ; Metals from ( leveland 
broad, including wire makers, bras “ 
dducers and miscellaneous melt i P Lt 
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Large Steel Exports Continue 


a Seven-Month Total Largest Since 1921—Gain Over 1928 
in Rolled and Finished Was 19 Per Cent— 


WASHINGTON, Aug. 29.—Aggre- 
gating 270,532 gross tons, exports of 
iron and steel products from the 
United States in July of the present 
year exceeded those of June, amount- 
ng to 247,811 tons, by 22,721 tons and 
were the largest since April, when 
they totaled 287,297 tons. For the 
even months ended with July export 
were 1,862,371 tons, or 251.604 tons 
greater than last year, with a total 
f 1,610,371 tons. Exports in July 
of last year amounted to 253,405 tons. 
The daily average for July, 1929, was 
8727 tons, compared with 8260 tons 
in June, 

Imports in July also showed an in 
crease, rising to 71,378 tons from 
63,635 tons in June, a gain of 7743 


+ 


tons. For the first seven months they 


were 429,223 tons, a decrease of 


(In Gross Tons) 





Wire rod $22 a 
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Steel bar 17,183 13 


Alloy steel bars 


Plates, iron and steel 19,6 
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Imports Heavier, Too 


shipments 


heets exported in 


from 12,604 


Exports of Iron and Steel from the United States 


Hoops, band strip steel 1,734 $987 


ports of black steel sheets increased 
to 18,259 tons from 15,718 tons while 
exports of plates rose to 19,675 tons 
from 17,640 tons. Among the prod 
ucts showing declines were plain 
tructural shapes which dropped to 
29,946 tons from 31,268 tons and tin 
plate, which fell to 16,875 tons from 
18,041 tons. 


Pig iron was exported in July 
hiefly to Japan, 5702 tons, and to 
Canada, 1724 tons. Scrap export 


were widely distributed, Canada tak 
ing 11,281 tons; Italy, 9609 tons; 
Japan, 8861 tons; Poland, 6633 ton 

Germany, 4900 tons; Spain 2347 ton 
and Mexico, 2007 ton 


Of the 644 
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tons of casing and oil 
line pipe exported, 2112 tons went to 
Venezuela and 1370 tons to Canad: 
Canada took 4050 tons and the United 


Imports of Iron and Steel into the United States 
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$255 tons. France supplied 62 
tons of the 6383 tons of cast ix 
pipe imported. Of the 3209 tor 
steel bars imported, 1550 tons 
rom Sweden, 682 tons from B« 


m Germany. 
Canada was the source of 2 
tne 2135 ton ol terrom 
mported: Norway 1212 Lor . 
United Kingdom, 1077 
Soviet Russia provided 41,355 1 
t 18.406 ton of manganes 
entrat mported; Brazil, 407 
ind India, 2844 tons. The pri 
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nported in July were B 
15,49 tons; France, 13,556 1 
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econd Highest Machinery Exports 


. Total for Seven Months Greatest Ever Made—Imports Far Above 
Last Year Agricultural Implements Large in Bot lists 
WASHINGTON Lug Conti? 
elr rising tena¢ } ( 
n nery t al Kinds I J ‘ iu 
ed it $56,973.58 ‘ 
$49,732,282 in Jur ! ‘ a 
> 1,241,305 The total 
nd highest evel recoraed, Naving * sl» ‘ ‘ ! 

en exceeded only by the $59,507,79 

st March. For July of last ye: 
For the first seven mont x4 

xport were valued at $362.7 
gain of $74,177,580 (or 26 | 
) over expo! I 
nding period 1928 
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Machinery Exports from the United States Eaports of Power-Driven Metal-Working Machinery 


Imports of Machinery Into the United States 
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July Automobile Output factory output ha peased ¢ 


: i pe and the cost of labor per 
Lowest Since February init has faller 


n about 22 per cent 
Tr} extraordinary increase In fac 
, ; | efficiency, doubtless due 


ise of machinery, 1s accom- 


nce of labor content 

ent During the first five months of 

: has been a monthly aver 
72 Ke as compared 

ntt erage of 303 fon 


Malleable Castings Orders, 
3 Output, Shipments Fall 


WASHINGTON Aug 24.—Orders 
pie « nes I J ily tot iled 
RR 1 ! mpared with 65,377 
I ne, accoraing to reports 
the Department of Com- 
S 123 firms operating 137 
te ts \ year ago the orders were 
5 M { n July ( put was 70,- 
' 2 per cent of capacity 
) agall (2.512 tons, or 75.2 
nt of capacity, in June and 
ent, a year 
St \ e 69,940 ns in 
} I )R ns in June ar 60.084 
] LULS 

I ! evel ntn rdaers 

rate 6,867 yns t veal 

i 19 tor i il Pr 
} % 718 ? r 80.4 per 

. mpared with 455 
= I r 67.4 per cent I Capacity 
I ( hipme! ind production 
} ide ne owest totals for 
I , nth far in 1929 Produc 
I howe ! wa highet n July 
nce Fr ~ r al mont! 1928, and ship 
I I vel al é i 128 month 
0,822 : ! Marc} 
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Factory Earnings Remain 
High 
Average weekly earnings in repre- 
sentative factor Cs T New York 
Labor Maintains Efficiency State, including all employees in both 


fice and shop, were $30.02 in June. 
he There has been a gradual drop from 
the record of $30.35 in March to 
$30.07 in April and $30.03 in May. 
tne Otnerwis¢ except for $30.12 last 
ng December, there has been no month 
{ I [ I i ye na been a ve 
I $29.48 in June, 1928, 
) ‘ } SOQ 15 y July 
i f eT pegan. 


mploy ment and Payroll Totals in Identical Plants in June 
and May 


986 dugust 29, 1929, The Iron Ags 


Fabricated Plate Orders 
Ahead of Last Year 


WASHINGTON, Aug. 26.—Orde1 
fabricated steel plate in July tot 
16.686 tons, according to reports 
ceived by the Department of ( 
merce from 48 firms, and represent 

TI 


61.7 per cent of capacity. 

pares with 45,918 tons or 57.5 
cent of capacity in June, and 
35,959 tons and 46.8 per cent in J 
1928. Orders in July and J 
respectively, were distributed a 
lows: Oil storage tanks, 14,963 t 
and 6890 tons; refinery mater 
and equipment, 3180 tons and 
tons; tank cars, 1835 tons and 1 
tons; gas holders, 5352 tons and 
tons; blast furnaces, 2650 tons (t 
largest total in many months) 
1003 tons; stacks and miscellane 
18,706 tons and 26,200 tons. 

For the first seven months o1 
have aggregated 330,300 tons, or 
per cent of capacity, against 296 
tons, or 53.3 per cent of capa 
for the corresponding period of 


year. 


Pittsburgh Water Shipment: 
in July 


The United States Engineer Off 
Pittsburgh, reports a movement 
102,963 net tons of iron and ste 
products on the Ohio River in July, 
compared with 116,679 tons in Jun 
and 90,145 tons in July, 1928. O01 
the Monongahela River 109,051 net 
tons of these products were carrie 
in July, against 116,157 tons th 
month before and 91,834 tons in J 
last year. Allegheny River comme! 
in iron and steel products amount 
in July to only 25 tons; in June 
was 722 tons, while it was ni 
July last year. 


Factory Building Cost Down 


The cost of new factory consti 
tion is 10 per cent below the averas 
for the last 10 years, according t 
survey of building costs through 
the country just made by the Austir 
Co., engineer and builder, Cleveland 
This company has found that 
cost of industrial construction is nov 
10 per cent under the peak reache 
in 1920 and is at its lowest point 
since late in 1922. The computatior 
based on a standard building, 100 
200 ft., and includes the cost of n 


7 


terial and labor. 


Trackwork Shipments Drop 


Shipments of trackwork in July, 
reported by the American Iron a! 
Steel Institute, totaled 13,844 net 
tons, compared with 14,838 tons 1 
June and 16,333 tons in May. Shi 
ments in July, 1928, were 11,776 tons 
The year to Aug. 1 shows shipment 
of 99,281 tons, against 88,905 tons f01 
the corresponding seven months 
1928, 
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Tool Market Shows Vitality 


New York District Bookings Unusually Good. Br 


Elsewhere 


LTHOUGH August sales have not 
A kept pace with those of July, 
largely on account of seasonal condi- 
tions, the machine tool business has 
shown remarkable midsummer vi 
tality. 

Bookings in the New York district 
have been especially good, and one im 
portant Eastern seller expects August 
to be the best month of the year. 
However, the volume of orders in 
other parts of the country has tapered 
somewhat and the actual placing of 
contracts has been delayed in many 
cases because of the absence of execu 
tives on vacations. 

With few exceptions, sales have 
consisted of one or two machines each. 
The unfavorable delivery situation is 
proving a handicap to machine tool 


builders in closing inquiries. In fact, 


some buyers, notably the smaller ones, 


are withdrawing from the market 


New York 
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The New York Central is inquiring 


for a number of tools for its Harmon, 
N. Y., shoy it otherwise prospec 
tive ra i isines negug if 
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New Trade Publications 
Locomotives With Internal Com- 


bustion Iingine Drive. 


Casters and Trucks. 


Seamless Steel Pubes. 
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